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PREFACE

The British Isles, as every geologist knows , fortunately or

unfortunately according to the way the question is viewed, pos-
sess no active or even recently extinct volcano es., nor are our

islands often convulsed by earthquakes. Nevertheless, Englishmen
stand pre-eminent as vulcanologists and seismologists as the

names of Daubeny, Scrope, Lyell, Geikie and Judd amongst the

former and Mallet
,
Milne

, Ewing and Gray may amongst the

latter be taken as admirable examples. Of late years British

geologists have tended to neglect recent volcanoes, both as to

investigating their so far unexplained phenomena or making
themselves acquainted with those already known, often not even

with their principal features. In fact we have but to read many
of the papers on the older volcanic deposits of our country to be

struck with the little practical acquaintance of the writers with

characteristics of active fire vents ,
but who yet endeavour to

unravel the history and phenomena of igneous rocks , that

have been subjected to inestimable modifications since they came
into existence.

It is my lot to see year after year pass by with comparatively
few English geologists or students visiting this region of active

and recent volcanoes, whilst numerous German, Austrian and Ame-
rican geologists or students pay honour to the forges of Vulcan.

In 1888 at the Delegates dinner at the Brit. Association meeting
of Bath, to which I had been kindly invited, I suggested that a

big field excursion to the south Italian volcanic region should be

made , and expressed a desire that the different societies, then

represented, should take part in it. Several objections were raised

as to the season , length of excursion , etc. but the idea in

general was favourably accepted and I was asked to take the

necessary steps to organise it locally in Naples , whilst the

Geologists' Association of London took the initiative in Great
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Britain. Everything went smoothley at first but later proper notice

was not given to the other societies, the travelling arrangements
were delayed to a useless date and the excursion secretary in

London, who was to have acted as administrator, some three days

previous to the start from England, became invisible. In Naples a

local committee had been formed, which had made all the necessary

arrangements with the Minister of Public Instruction, Comm. Bo-

selli, who took much interest in the excursion, the Minister of

Posts and Telegraphs, the railway companies, and a steam ship
had been retained, but could not be contracted for till the number
of tHe excursionists was sent from London. Unfortunately this

advice never came, the steamer could only be chartered on the

arrival of the party in Naples, resulting in the notice being too

short to get the ship fit for comfortable accomodation, Besides the

general as well as a large portion of the scientific direction, I

suddenly had heaped upon my shoulders the no light burden of

the administrative department ,
in consequence of the absence

of the excursion secretarj-. Fortunately Dr. L. Sambon the active

local secretary was a most valuable aid in fulfilling the latter

office and had it not been for him I fear the trip would have

been a failure.

It must be remembered that to take a party of 50 or more

through southern Italy and especially the Lipari islands , Etna
and Roccamonfina is a very serious matter and can in no way
be compared to a similar trip in the British Isles. The excursion

was not one of half or one day, or even a week, but of six weeks

amongst some of the most unbusiness-like people of Europe. Notw-

ithstanding all these difficulties, the undertaking proved to be a

higly successful one and even the very .few well known habitual

grumblers, later on admitted they had thoroughly enjoyed them-

selves. No severe illness, no grave accident or misfortune of any
kind occurred to the party, although we visited regions considered

by authorities who know the want of every necessity and comfort

as an act of serious risk.

That the excursion has already commenced to bring forth

some fruit is shown by several papers on the region that have

appeared from the pens of some of the party, and by others now
in preparation.

Much of the success. is also due to the extremely kind way
in which the public authorities did everything they could to

facilitate our undertaking, as likewise several private individuals,

and this opportunity is taken to thank them in our names as

well as in those of the excursionists who owe so much to them.
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A list of these benefactors we append at the end of this preface.

Besides these we are grateful for several invitations from different

local authorities and persons to visit their interesting regions

but which we were obliged to decline with regret, on account of

our already overcharged program.
It was the hope of the editor to have had short and concise

articles from each special director, and most had promised and

have repeated their promises ; although eighteen months have

passed some have not been fulfilled and this volume has been

closed, after months of delay.

The sad premature death of Prof. 0. Sihestri, who had been

such an instructive guide and kind colleague, but a few months

after the excursion must be deeply regretted by all those who
had the pleasure and benefit of his direction. He had promised
a long chapter on Etna but only a few pages had been written

when he was cut off from further work.

Another cause of delay was the bibliographical list which

entailed an amount of labour that few can conceive except those

that have worked at it, but it is hoped that its value will be

appreciated.

THE

GEOLOGISTS' ASSOCIATION AND OTHER EXCURSIONISTS
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CHAPTER I.

HE ROUND TRIP
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BY
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EXCURSION TO THE SOUTH ITALIAN VOLCANOES.

Bv H. J. JOHNSTON-LAVIS, M.D., F.G.S.

(Bead January 3rd, 1890.)

On Tuesday, September 17th, at Messina, the son of the late

Prof. Seguenza and Messrs. Platania, of Acireale, met the party,
and acted as directors. The steep escarpment of Taormina,

composed of Triassic and Liassic strata, which have given rise to

much controversy, was examined in the walk up to the town

from the station.

Early the next morning the members of the excursion re-

turned by train to Messina, to embark on the " Villa San

Giovanni," a small private steamer hired for the week's trip to

the Lipari islands. Just after mid-day we steamed out of the

harbour and through the Straits, obtaining a splendid view of

Scilla, with the lofty triple-stepped mountain of Aspromonte,
which probably owes its configuration to as many planes of

marine denudation. The port of Lipari was reached at sunset,

when some of the less seaworthy members landed to pass the

night. A portion of the party walked to the south end of the

island to watch the explosions from Vulcano, and were repaid by

seeing one dust-cloud give out many flashes of lightning. The
next morning (September 19th), weather being favourable, we
steamed out soon after sunrise and reached Stromboli early in

the forenoon, where the ascent was made on the east side of the

Sciarra. The summit was reached by a climb of about three

hours, with short interruptions during which the party helped
themselves to the splendid grapes from the vines through which

much of the track lay. At the top I pointed out the sites of one

or more ancient craters, as well as the peculiar position of the

present vent, which occupies a situation similar to that of a

parasitic cone, at a high elevation, but yet a considerable dis-

tance below the mountain summit. On account of the great

depth of the sea at the north foot of the island, all the ejected

materials that cannot remain at their maximum angle of repose
roll down to the sea and continue their course onwards to the

submarine foot of the cone. Five of the party photographed
the crater from the overhanging summit. There were five

active blow-holes, or small vents and cones, each of which from



(2)
390 H. J. JOHN8TON-LAVI8 ON TIIK

time to time ejected with considerable violence showers of hot,

pasty lava fragments, often accompanied by splendid vortex

rings of smoke. The party then descended to the level of the

vents on the west side of the Sciarra, from which also a fine

view and many photographs were obtained. The westernmost

vent showed a small quantity of pasty lava oozing from it for a

metre or two, and then breaking off in pieces, which bounded

down the steep slope of the Sciarra to the sea. Many augite

crystals were collected, and the party then descended over a

steep talus of sand and winding paths to the town, and em-

barked on the steamer. The ship steamed round opposite the

.Sciarra, where, two hours after dark, the monotony of the

peculiarly hard bread (compared by some to trachyte) was

relieved by the splendid display of Nature's fireworks.

At daybreak we steamed for the islets of Basiluzzo, Datolo

Lisca Bianca, Lisca Nera, and Bottaro, 011 some of which a

landing was made, and a few of the members attempted to see

the Caldaje, a well-known submarine fumarole, but owing to the

roughness of the sea its exact position could not be made out.

The party then landed on Panaria, where the typical liparite is

seen to perfection. There I drew the attention of the members
to the very large number of worked obsidian flakes which are

met with in the surface soil, though no natural source of this

rock occurs at the island. These, together with numerous little

Greek statuettes of household gods, indicate the colonization of

this island in very early times. On a visit to Lisca Bianca also,

some years since, I found a small number of obsidian flakes on

that island. At Panaria the party collected a considerable

number of flakes and a few implements.* The same evening
the port of Lipari was reached, and as the steamer coasted along

* From the house top on Panaria, where the party had breakfasted, nfiue
view of the neighbouring islets could be obtained. I drew attention to the
fact that Pannria, Basiluzzo, and the other islets constituted a volcanic pile,

chiefly submarine but which in many respects might be compared to Lipari
itself. In fact, were the sea bottom raised a few fathoms, an island of very
considerable extent would be formed, the higher eminences of which would,
be constituted by the few patches of dry land we saw before ns. Panaria
and Basilnzzo represented two enormons domes of a highly acid trachyte or

rhyolite or liparite, as variously named, which had oozed forth in a highlv
pasty condition without much explosive action. Some portions of the

magma were less glassy than others, and as these had been drawn out just as
the layers of butter and dough in a flaky pie-crnst, they had produced a simi-

lar stratified structure at these two islands. If you compare the appearance
of the natural section of Basiluzzo with the artificial experiment of Prof,

lleyer (

' Theoretische Geclogie," Stuttgart, 1888, Fig. 153, p. 152, copied into

Prof. Judd's '

Volcanoes,' Fig. 43, p. 126) you will notice the striking resem-
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the east coast of that island those ou board were able to examine
the principal geological features as they were pointed out to

them. From north to south these are the great white crater of

explosion of Campo Bianco, and the enormous obsidian stream

that afterwai-ds welled out from it, breaching it to the north-

east, and flowing down into the sea, now known as the Rocche

Rosse and Punta della Castagna. The far greater height of the

south wall of the crater, with its peculiar hump, now known as

Monte Pelato, I pointed out as due to the explosion occurring on

the side of an old dolerite cone, which, covered by the essential

ejectamenta of the Campo Bianco crater, constitutes this Monte
Pelato. This structure is revealed in the sea-cliff where the

relations of the dolerite and white pumice are well seen. Farther

to the south, the geologists were shown another obsidian stream

which issued on the east side of Mte. St. Angelo, and flowed

nearly down to Canneto. The next to attract attention

were the twin cones of Monte Rosa and their peculiar im-

bricated slopes, due to the interstratifications of streams of

dolerite with scoria and other fragmentary deposits, which

were being undercut by the sea. Finally, the spherulitic

rock tipon which the Castle of Lipari was built, was also

indicated.

A visit to the Island of Vulcano, which has been in a state of

eruption since August 3rd, 1888, was the business of the next

day. Landing at the Porto di Levante, the first thing that

struck the attention of the party was Mr. Narlian's cutter

with its side staved in by one of the projectiles at the

beginning of the eruption, although the boat was more than a

kilometre distant from the crater. The holes in the roof

and walls of Mr. Narlian's villa, the desolation of the

vine-plantation and broom scrubs, many of which had been

kindled and burnt by the red-hot projectiles, and the

deep layer of grey volcanic dust on everything, formed a

striking picture of the desolation caused by a small eruption

of a small volcano. As we approached the foot of the cone we
were impressed by the projectiles scattered about in large

numbers, many of which were of great size. One still hot, and

therefore recently ejected, was about a cubic metre in size and

blance of the two. In fact, there is good reason to believe that important
geographical changes have been brought about in historic times, and we
have indisputable evidence of endogenous activity in the solfutara of Lisca

Bianca and the fumavole of Le Caldaje.
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nearly a kilometre in a straight line from the crater. Most of

these bodies consist of a mass of very acid obsidian pumice,
covered by a crust of obsidian, cracked and bent up in a very
curious manner, which I have described elsewhere as bread

cnist structure*

This I pointed out to be due to the obsidian reaching that

intermediate stage between a liquid and a solid, or in other

words a state of intense viscosity, like slightly warmed sealing-

wax or hardened Canada balsam, which break when exposed
to strong and violent mechanical stress, but bend under a slight

and gradually applied one. The magma in the upper part of this

volcanic chimney seems to be in this critical state, and, as the

vapour collects and escapes from the more heated and fluid

portion beneath the upper part, is broken in fragments and

ejected, when it is relieved from the surrounding pressure and

allowed to expand. The crust has cooled along the cracks

before this, and continues to do so, as it is whirled through the

air, and after its fall, whilst the interior expands at the same

time, innumerable vesicles being formed from the water dis-

solved in the magma separating as steam. This expansion
causes the cracking of the hardened crust, and in some cases

protrusion through the crust. This expansion is proved not

only by the cracking and protrusion, but also by the bending
out in some cases of pieces of the crust and the .drawing
asunder of crystals, pieces of ancient dolerite and other rocks

included in the magma, and attached to the walls of a vesicle.

The presence of these numerous projectiles, called "bombs"

by some, was a warning ;
so the ascent to the crater was re-

quested to be done in open order. After a tiring scramble, we

reached its north-west edge. The old, deep crater is now

replaced by a much shallower one, the sides and bottom of

which are covered by obsidian dust, sand, lapillo, and projec-

tiles of different kinds.

At the bottom we noticed a number of small, shallow, funnel-

like pits in the sand, but no indication whatever of any activity,

so much so that an unwary visitor might walk across it and

probably notice nothing but a very high temperature. From
time to time part or the whole of this crater-bottom is raised up

by explosions of vapour and the essential eruptive material into

* H. J. J. L.,
' The Recent Eruption of Vulcano,"

'

Nature,' Vol. xxxix,

p. 173, and *' Further Notes on the Late Eruption at Vulcauo Island,"

ibid., Vol. xxxix, p. 109.
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vast columns of dust, which rise to ten or more times the

height of the volcano. Most of the coarser materials fall back

into the crater, the distribution at a distance of the finer dust

depending upon the force of the explosion and that of the wind.

During the greater of these explosions the bread-crust bombs
are ejected to a considerable distance and electric discharges
take place, which some of the party, who were fortunate enough
to see one in the evening, described as having a peculiar green
tint. We were able to remain at the crater's edge for two or

more hours, during which upwards of a dozen explosions

occurred, many of which five of us who were photographers
have been able to register. We were at last driven away by a

much more violent outburst, but on our way down did not fail

to examine the fumaroles at the outer crater edge on the east

side of the old obsidian stream. These were very active,

giving out much vapour under pressure and depositing an

abundance of realgar and sulphur and a little boracic acid.

The party then proceeded to the alum caves of the Faraglioni,

whilst some bathed in the hot mineral streams gushing out on

the shore close by, one well-known Professor of Mineralogy

being very enthusiastic in collecting specimens of coquimbite,

halotrichite, voltaite, and other rare alums in an exceedingly

light Adamic costume, and fortunately for him no hand camera

was in the vicinity. The triple-cratered doleritic cone of

Vulcanello projecting from its plateau of lava, the formation of

which has for the major part taken place in historic times, was

next ascended and examined. As the different points were

visited, the director explained the main features of interest,

which will be reserved for a separate communication, they being

too long to introduce here. After a very successful day the

party embarked, with a rich collection of bombs, alums, and

other specimens, on their return to Lipari, where the night

was passed.

September 22nd was devoted to a trip on the Island of Lipari.

Starting on mules and donkeys, we directed our steps to the

east slope of Mte. St. Angelo, an old cone truncated by a

crater of explosion. From the east side, at a very recent

period, possibly historic, as the name would indicate, a stream

of spherulitic obsidian oozed forth and flowed down the slope

as a great, thick, viscous mass, known as the Forgia Vecchia

reaching nearly to the beach. Comparatively little explosive
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action seems to have preceded its outpouring. Over the actual

vent are a few small craterets with diminutive rings of frag-

mentary material, which were formed towai'ds the end of the

eruption, and in one crater are the remains of the old gas-fissure

from which the last emanations occurred, depositing on its

walls haematite and granular fiorite. Quitting this point, the

deposits of white pumice derived from the Campo Bianco

crater begin to form a thicker and thicker covering as we

approach that old eruptive centre. Soon the sunlit glitter-

ing snow-white flanks of Mte. Chirica stood looming out against

the background of the blue sea. Here I was able to point

out that these mountains, like the original Mte. Pelato, are

dolerite cones simply covered with a mantle of white pumice,
which in some points has been denuded off. A peculiar yellow

band, representing an old vegetable soil, is here met with,

dividing the upper white pumice of the Campo Bianco erup-
tion from an older one of the same material, the point of origin

of which is not clear without long and careful study of the

intricate overlappings of different eruptive deposits.

The grand crater of Campo Bianco with its wall of white

pumice deeply interested all the party. This locality, which

supplies all the first-class pumice of the world, is drilled by
thousands of tunnels made in search of the larger morsels. The

value depends on the practically total absence of any porphyritic

crystals, which, from their greater hardness, would stand out

and scratch the surface being polished. The view I offered of its

formation was this : Beneath this point there existed a fissure

or canal filled by a completely fused acid glass in which separa-
tion of "formed material

"
in the shape of felspar or other crystals

had not commenced. The glass in the upper part of the conduit

had gradually dissolved or absorbed a considerable quantity
of water from the more superficial and aquiferous strata until

the increased tension was sufficient to overcome the superin-
cumbent pressure. A gigantic explosion Avas the result, drilling

out the side of the old dolerite cone of Mte. Pelato, the first

essential eruptive material being nothing more than the scum
or froth of the glass caused by the conversion of the water dis-

solved in it into the state of vapour on the relief of pressure,

just as separation of carbon-dioxide blows out part of the

champagne when the cork is removed. Behind there is, more
and more gradually welled up, the less aquiferous glass which

breached the crater to the north and poured forward into the
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sea, forming a great promontory. The outer portion, which
cooled more rapidly, remained a more or less pure obsidian,

whilst the interior was able to undergo an imperfect crystal-

lization, so that the whole mass has become an intricate spheru-
litic mass. As at the Forgia Vecchia, the last eruptive act is

represented by the small unimportant crater-rings around the

source and a few blow-hole craters. Some members made the

ascent of Mte. Pelato along the crater edge, upon which a very

large mass of black obsidian has been pi-ojected by one of the

last explosions, which is interesting as showing the conversion

of the fragments formed by its collision with the ground into

bread-crust bombs.

A descent was made along the east side of the Rocche Rosse

obsidian stream to the beach, where the deposits of commercial

pumice-stone were examined, after which we embarked on our

steamer, which had come to meet us, the mules returning by
the paths.

The following day was devoted to the Island of Vulcano

Starting early from Lipari, we steamed along the east coast of

Vulcano, landing just beyond the Pta. dell' Asino. The ascent

to the great platform over the steep slopes was very tiring, as

the track lay over the loose dust recently ejected, and nearly

every broom, brush, or tree was dead or stripped of leaves, and

the day a very hot and oppressive one. At the height of about

450m.. we passed a notch in the crater rim near the Pta. della

Trovatina, where ancient, very finely stratified, dust beds are

seen to perfection, traversed by an old radial dyke. Just beyond
this point we rested in the shade of a few still surviving broom

trees, and obtained a number of photographs of the explosions

from Vulcano. Thence we proceeded to a small farmhouse, where

a few grapes that had been able to resist the destructive effect

of the falling volcanic dust were very acceptable. Close by I

drew the attention of the party to a group of small olivine-basalt

cones, La Sommata, where a number of beautiful, fusiform

bombs and pieces of finely corded lavas were collected. This

was a good point to give a general outline of the structure of the

island, so far as two short visits have permitted me to make it

out, and as it differs from the very simple arrangement we read

of in text-books, it is perhaps worth repeating.

At a distant period two great cones grew up, that to the

north-west of a line from So. dell, Arpa to Mte. Luccio being

composed of trachytic rocks, and that to the south-east of
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doleritic rocks. Which of these came first it is difficult to

determine without a very detailed study, and it is not unlikely

that they were contemporaneous, as Vulcanello and the present

active cone of Vulcano have been. One or more grand explo-

sive eruptions then truncated somewhat eccentrically to the

north-west the great dolerite cone of the south half of the

island. At a later date, one or more explosive eruptions like-

wise truncated the trachytic cone of the north half of the island

somewhat eccentrically to the north-north-east of the original

axis. Much of the filling up and conversion of the south crater

into a raised plateau maybe attributed to the materials ejected

from the north crater. On this crater-plane fresh eruptions

took place at Mt. Saraceno, at the junction of the two ancient

explosion crater rings. From this cone part of the lavas poured
down on the great crater-plane, 11 Piano. Other outpours of

basalts, with the formation of the cones of La Sommata, all

helped to raise the floor of the great explosion-crater of the

south half of the island to a plane. From the bottom of the

crater of explosion in the trachyte cone, a new and at present
active cone grew up, the later products of which are acid rocks,

chiefly varieties of obsidian and its allies. In historic times,

some distance to the north of the island, in the straits separating
it from Lipari, eruptions of dolerite lava, scoria, lapillo, and

dust took place, forming the present triple-cratered cone of

Vulcanello with its surrounding platform of lava.

After a rough scramble the party descended to the Porto di

Levante, embarked on the steamer, and steered for Messina, in

the port of which town we passed the night.

Early the next morning, September 24th, we steamed out of

the Messina harbour, and, after quitting the whirlpools, were

much troubled by an increasingly rough sea, so that our hope
of reaching Acireale and landing there was given up before we

reached Taormina. The effect of sea-sickness on the majority
resulted in the captain being ordered to land us at the first

sheltered point. The operation of disembarkation, the finding of

an ox-cart, and the transport of our luggage over part beach and

part road to the Giardini Station, and our collapsed selves, must

have presented a serio-comic side to the few observers of this

group of disciples of Vulcan retreating from the domination of

Neptune. That evening we arrived in Acireale and found our-

selves once more amidst comparatively civilized life. There we
were met by Prof. O. Silvestri, of Catania, and his son, who seems
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to be a worthy pupil of his father. Hero 1 handed over the reins

of direction to Prof. Silvestri, satisfied that they were in more

competent hands, the more so that I was really very ill. Messrs.

Gaetano and Giovanni Platania the former a Member of our

Association, and an old travelling companion of mine in the

Aeolian Islands, who had been of so much assistance in direct-

ing the party there, not only still continued to do so here, but

in their native place of Acireale rendered us most valuable

services.

The following day we took carriages to Zafferana, and then,

some on foot, othei-s on mules, we ascended into the Val di Bove,
Pi-of. Silvestri lucidly indicating and describing the important

geological points along the way, such as the lava cascades

of Val Calanna, the configuration and limits of the Val di

Bove, the parasitic cones and lavas occupying its floor. Beneath

the escarpment under Mt. Pomiciaro we were able to examine

some of the radial dykes, the lava streams, and numerous other

points of lithological interest. This was followed by an "al

fresco" lunch, which unfortunately was cut short by a storm. A
number of us pushed through the driving rain to near Lyell's
axis of Trifoglietto, from which point the sight is imposing,

especially with the addition of the drifting clouds.

The same evening the excursionists had been offered a

banquet by the municipality of Acireale, and on their return

from the Val di Bove were pleasantly astonished on their entry
to the town to find it artistically illuminated in their honour.

After dinner, during which the very tine town band had

played a series of pieces, toasts were drunk by some of our

members, and replied to by the Sub-Prefect, the Syndic, and

Messrs. Platania. This small, but pretty and clean town owes

much to the late well-known Baron Panisi. who founded here a

meteorological and seismological station, and in many other

ways has been active in making Acireale, with its grand hotels

and thermomineral establishment, what it now is, a place from

which many continental Italian cities might take an example.
On Thursday, September 26th, under the direction of Messrs.

Platania, on the path down to the beach, the different super-

posed doleritic lavas of Etna were examined, and after refresh-

ment at one of the directors' houses, we embarked on boats,

which first conducted us to the remains of the Grotto delle

Palumbe, where a thick stream of dolerite exhibits, for such

a coarse-grained rock, very fine columnar structure. The
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energetic rowing of the fishermen took us rapidly along the

coast, where very ancient Etnean basalts are intricately inter-

woven with Pliocene clays ;
where lava-stream succeeds lava-

stream ; where the fig-cactus and the vine monopolize every
metre of loose scoria or lapillo ;

and where at some points fine

ferruginous springs gush out from the cliff-face.

On our landing at Trezza, the largest of the Cyclopean islands,

Prof. Silvestri pointed out that it was in part composed of clay

metamorphosed by the contact of the basalt forming the other

part of the island. The members were able to observe

numerous minute dykes extending into the clay from the main

mass, and to collect some very creditable crystals of analcime

from the basalt. This mineral has been subsequently intro-

duced into the basalt in such great quantities as in some cases

to convert it into a rock which has been called analcimite.

Landing at Acicastello, the celebrated globular basalts, with

their associated palagonite tuffs, containing herschelite, phillip-

site, arid other zeolites in abundance, furnished ample scope for

observation and discussion by the party. A comparatively
recent but non-historic lava-stream is seen at one point cover-

ing some of these more ancient Etnean productions. Before

taking the train to Catania, a fine fan-shaped group of basalt

columns was examined close to the station.

On Friday, September 27th, invited and conducted by Prof.

Silvestri, the fine museum of the University was visited by the

party. This collection, probably the finest, vulcanological

collection that exists, and especially the beautiful models of

recent eruptions of Etna, and the collection of their ejectamenta,

were much admired. Not less valuable are the fine series of

rough rock-specimens, with their polished equivalents and

large very thin sections from the same. The Sicilian sulphurs,

ambers, and other minerals add to the beauty of the collection.

The museum also contains a fine series of seismological instru-

ments. The whole represents many years of toil on the part of

Prof. Silvestri.

In the afternoon we drove to Biancavilla, noticing the

numerous large lava-streams cut by the road, chiefly outflows

of 1669. At Paterno, the so-called mud-volcanoes, or "
Salse,"

were examined, which, although now comparatively inactive,

in 1879 showed great activity. Here Prof. Silvestri gave a

discoiu-se on the phenomena of mud-volcanoes in general,
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which lie illustrated by those in the midst of which we were

standing. He then conducted us to the neighbouring Acqua
Grassa, which is seen to be two rectangular basins, containing
about two cubic metres each of a ferruginous water in a con-

stant state of ebullition from the escape of carbon-dioxide,

constituting a splendid drinking water, of which most of us

availed ourselves with gusto.

It was nearly dark when we arrived at Biancavilla, having
made another stop to collect specimens of the augite-andesite
at the foot of the cone of Mt. Calvario. At Biancavilla we
had been kindly offered hospitality in the country-house of the

Marquis di Favara, a most valuable help to us, for which the

party were most grateful, as there is nothing approaching an

hotel in the place. Soon after our arrival the Syndic, some of

the municipal councillors, and the town band came to greet

us, the latter playing to us whilst dining.

At daybreak the following morning we were up, and the

large quadrangular court-yard presented a picturesque scene

with over twenty mules, many recalcitrant, lethargic muleteers,

excited geologists, odd-looking baggage, with the writer running
here and there, directing, scolding, hurrying, urging, and other-

wise stimulating the guides and mule-drivers.

Notwithstanding that the starting had been ordered for live

a.m., it was nearly six before we were all fairly on our journey.

A splendid morning, Etna, standing out in all its grandeur,

was a picture that few who saw it will not have indelibly

engraved on their memory. Not less impressive were the

numerous wild, rugged lava-streams that were crossed, alter-

nating with vines and woodland, with here and there a gigantic

parasitic cone. Thus we continued till near midday, when we

halted at the cones of Grotta degli Archi to eat our well-earned

lunch, which was followed by a demonstration from Prof.

Silvestri of the way in which these cones were formed along a

lateral fissure, now known as the Grotta degli Archi, or Grotto

of Arches, a tunnel the upper portion of which we entered,

representing the upper extremity of the now empty dyke, and

forming an arched communication from one parasitic crater to

the other.

Another few hours of climbing on our mules brought us past

the eruptive fissure of 1879 to the edge of the Piano del Lago,

beyond which all is desert. At about 5 p.m. \ve reached the
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Observatory, and, depositing our mules and baggage, I called

upon those near by to follow me if they wished to see the

crater that evening, as we did not know what weather we
should have on the morrow. Six or seven besides myself

started, and although I did not know the new path since the

last eruption, fortune favoured us, and in spite of a strong and

biting wind we were able to obtain a fine view of the crater

and circle round more than half its circumference, which is

probably more than a mile. It is now in a solfataric state,

with nearly perpendicular walls and flat floor, probably some

100 to 200 metres beneath the rim. We descended opposite
the Observatory, and had an amusing scramble over a very

steep slope of hot, fuming, compacted dust.

Unfortunately, after a terrible night of piercing wind and

driving cloud, the following morning rendered the ascent that

was to be made under Prof. Silvestri's direction impossible, and

some of the party had to descend disappointed. It is not the

crater of Etna, however, that is the great centre of interest,

but the innumerable things that one observes in the ascent

and descent. After leaving the Piano del Lago on our way
down, we quitted the clouds which were simply capping the

mountain, and on our path to the Casa del Bosco, where we

lunched, we often had bright sunshine. At the Observatory,
thanks to the kindness of Prof. Silvestri, we had been most

hospitably fed, and even at this point we had again to fall

back on the abundant supply of provisions that he had provided
for us.

Our next goal Avas the eruptive focus of 1886. We struck

out of the main path for Mt. Gemellaro, a very large para-

sitic cone thrown up during that outburst. A considerable

number of the bombs, containing partially fused quartz, thrown

out on the flanks of the cone, were collected, and after photo-

graphing some peculiar lava formations, we continued our way
down amidst a slight rain which rapidly increased, so that we

had to hurry past the foot of Mte. Rossi without stopping to

examine it. At Nicolosi we were met by carriages which con-

veyed us to Catania. The next day we took train to Messina,

crossed to Reggio, and then went for twenty-four hours by train

to Naples. The latter part of the journey, though undoubtedly

fatiguing, was of great interest on account of the physiognomy
of the country, from which many interesting lessons of
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mountain and valley formation as well as of simple denudation
could be learned.

On October 1st, the second group of the party, who had
assembled in Naples, visited the National Museum, the

churches of S. Chiara, Duomo, etc., Dr. A. Sambon, who

especially occupies himself with mediaeval art, acting as

director, and in the evening they were joined at Parker's Hotel

by the section from Sicily.

The following morning (Tuesday) a couple of hours were

passed in examining the Zoological Station, its well-fitted

laboratories and scientifically and artistically arranged aquaria,
under the able guidance of the vice-director, Dr. Eisig, and

MM. Linden and Megazini. We then proceeded in carriages to

Camaldoli, where a magnificent view of the Campi Phlegi'eei

is obtained. After lunch, the writer said he had brought them
there to point out the general configuration of the country to be

visited during the next fortnight. On the one hand was the

Gulf of Naples, with its south-west side bounded by the

Cretaceous and Jurassic Limestones of Capri and the Sorrentine

peninsula, while at its deepest concavity rose in elegant,

sweeping curves, broken by jagged precipices, the pile of

Somma ,and Vesuvius. Then came the true Phlegrsean Fields,

including the amphitheatre of Naples, the ridge and Cape of

Posilippo, Nisida, the hills of Mte. Dolce and Mte. Olibano, La
Starza with Pozzuoli, Mte. Nuovo, the Lucrine lake, Baths of

Nero, Baiae, Bacoli, Mare Morte and Misenum on the main-

land, but also the geological prolongations of the Islands of

Procida, Vivara, and Ischia. The latter islands formed the

south boundary of the Gulf of Gaeta, with Monte di Procida,

Fusaro, Cuma, and then that long sweep of low ground of Castel

Volturno, Mondragone broken, only by the limestone bosses of

Mte. Massico, until close to Gaeta, which is backed by the

calcareous pile forming the north boundary of the gulf. The

numerous cones and craters at our feet in all stages of ruin ;

the plains of Bagnoli, Soccava, Piaiiura, Quarto, in part due to

old craters of explosion ;
later submarine bottoms when the

waves lapped the foot of Mte. Barbaro and the base of the

precipices we were then looking down from
;
the bright sun,

the blue sea, and green foliage after the first autumn rains,

combined, with the fantastic configuration of the country and

its varicoloured rocks, to form a picture unique in itself and of
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uncommon beauty. In fact, all the party admitted that they
could hardly decide which impressed them most : the valuable

geological lessons to be learnt from the district, or the beautiful

outline and colouring of the landscape. Regaining our carriages
we directed our course to the new quarter of Naples, now being
constructed on the Vomero hill, where some good sections are

exposed. The great mass of almost uniform yellow tuff cut

into for some 25 metres is well seen overlaid by numerous

comparatively recent, though pi*e-historic, trachytic pumice
and dust beds, on which the writer expressed the opinion that

they were derived from the craters of Astroni, Fondo di Ciglio,

and the Fossa Lupara. He also pointed out nuclei of greener
tuff passing into the chai-acteristic yellow variety towards the

surfaces of cracks and fissures, due to higher oxidation. The

museum of San Martino was closed, but by the kindness of the

Conservator, by order of the Minister of Public Instruction, a

short round was permitted. From two of the balconies the

topographical features of Naples, Somma-Vesuvius, and the

Sorrentine peninsula were explained more fully than at Camal-

doli.

That evening it had been intended that I should give a

lecture on the geology of the Neapolitan district, and I had

commenced to carry that determination into effect, but was

prevented from continuing by an increase of ill-health that I had

been battling with for a fortnight, and the following day I was

compelled to remain in my bed. Fortunately, Prof. Bassani

kindly replaced me, and under his care the party were conducted

to the celebrated Grotta del Cane and the neighbouring thermo-

mineral springs of the Lago d'Agnano, with the fumeroles of

the Stufe di San Grermano. From thence they proceeded to

the Solfatara, where Prof. Bassani explained the phenomena
of this semi-extinct volcano, how its emanations attack the

trachytic tuffs, decomposing them into kaolin, free silica,

alumina, and sulphates of the bases, which the party collected

in the form of halotrichite, coquimbite, voltaite, copiapite,

gypsum, etc. Lastly, the party examined the renowned so-

called Temple of Serapis, where the phenomena of oscillation

of the land-level are fully demonstrated.

Sufficiently recovered from my indisposition, it again fell to

my lot to grasp the guiding reins, so that on October 4th

(Friday) the Campi Phlegreai was our goal.



SOOTH ITALIAN VOLCANOES. 40?)

Approaching Monte Barbaro from Poss/uoli, I drew the atten-

tion of the party to the irregular and ruined appearance of the

south side of the mountain which extended round and had made

so much progress as to leave a breach in the east side of the

great crater, so separating, on this side, Monte Corvara, which

constitutes the north side of the cone, and the crater of Cam-

piglione, from Monte Barbaro which forms the south side.

Towards the west the crater is also in part breached beneath

S. Angelo, but not to such an extent
; yet it is sufficient to

mark the separation of Monte Corvara and of Monte Barbaro

on the opposite side of the crater. It was by this former breach

that we obtained admission to the great crater of Campiglione,
the plain at the bottom of which is now covered by fields and

gardens. This erosion of the front and sides of Monte Barbaro

took place when the land-level was very much lower, so that

the waves had in part destroyed this, the largest cone of the

Campi Phlegreai. The deposits at the sea-bottom constitute

the materials now forming the plains through which have

risen, at a later date, the volcanoes visible from a point we

had gained on the south-east limb of Mte. Corvara, namely :

Astroni, Cigliano, Senga di Campania, Mte. Olibano, Solfatara,

Mte. Nuovo, etc.

The old coast-line at the epoch when the waves lapped the

base of Mte. Barbaro, and when the sea-level was some 60m.

higher than at present, was as follows : Starting from the

Island of Nisida it swept round the toe of the Posilippo ridge

to Fuorigrotta, cutting back the cliffs behind Soccava, and

beneath Camaldoli, thence to Pianura, and by a less distinct

coast-line until we again meet a well-marked cliff which some

distance to the west is traversed by a cutting for the road to

Qualiano. The coast-line makes a sweeping loop to the south

round three quarters of the Campiglione volcano, and probably

including the upper rim of the Avernus and Lucrine Lakes.

Monte di Procida, and a few other points of the Baja peninsula.

were then islands, as well as such rocks as that on which

Pozzuoli was built, Mte. Dolce, near Bagnoli, and probably

Mte. Spina and some old trachyte and tuff bosses in part sheared

by the eruption of Astroni on its east side. These latter

eminences seem to have acted as breakwaters, and in conse-

quence we find the old coast-line behind them more prominent

and possessed of less abrupt declivities
;
that is that portion
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from Pianura westward to a point just north of Segna di Cam-

pania.

After having examined the conformation of the Campiglione

crater, we returned to the exit, near which was a quarry of the

yellow tuff which composes the main mass of the cone. Numerous

large fragments of grey pumice stone, quite fresh in the interior,

but decomposed on the surface to a kind of palagonitic matter,

illustrated how the whole of the smaller pieces and dust had

undergone a similar change, blending the heap of incoherent

fragments into one compact mass. This enormous collection of

pumice indicated a gigantic explosive eruption which had not

only built up the present cone, but probably had afforded much
of the compact yellow tuff of the region, the position of which

would indicate that the Campiglione volcano was later than

the centre or centres from which was derived the grey piper-

noid tuff of the Campanias, the piperno and the museum breccia

of Pianura, Soccava and Naples.
The party then proceeded to Mte. Nuovo and ascended to the

summit of the mountain, which was built up in the course of

some forty hours by the constant ejection of pumice and other

materials from an eruptive axis passing through the streets of

Tripergola, a village with thermomineral baths on the seashore.

The geologists might perceive that the main mass of the moun-

tain was composed of a trachytic pumice, over which was

spread a mantle of great masses of a dark, very basic trachyte

(sometimes considered a phonolite), occasionally compact, but

more often scoriaceous. This, I said, I considered to prove that

while the magma in the upper part of the chimney was

saturated with dissolved water, that lower down, and farther

from aquiferous rocks, was less so, and had the eruption become

permanent, no doubt lava would have poured out continuously.

Many of those present collected fossiliferous concretions, which

are similar to those found in the submarine marly tuff of Ischia,

and in the submarine tuffs of the Starza which underlie Mte.

Nuovo, and which are the deposits of the epoch of the erosion

of Mte. Barbaro. Descending to some pozzuolana quarries, 1

pointed out that when we cut into the mountain for a few yards,
we could see that the pumice and pozzuolana had already been

converted into a yellow tuff much like that of Mte. Barbaro,

although only 250 years had passed since its ejection as new
material.



(17)
SOUTH ITALIAN VOLCANO 8. 405

The crater lake of Avernus and the Lucrine lake were next

visited, and the return journey included an examination of the

Starza cliff, where a large collection of fossils was bagged.
The following explanation was given : The materials here seen

in section were derived from different sources, and in part by
marine erosion of Mte. Barbaro, and were deposited at the sea-

bottom when that erosion was progressing as described above.

Immediately previous to the historic period, and after the rising
of the land some 60m., a marine terrace was cut in these

deposits with a cliff face from 10 to 100m. nearer the beach

than at present. The Romans built along near the edge of this

cliff, and on the foreshore at its foot (Temples of Serapis,

Nymphs, and Neptune), and during this period depression was

going on, the temples of the Nymphs and Neptune were prob-

ably abandoned, and a new and higher floor was added to that

of Serapis. Up to the middle ages this depression continued,

until the sea once more had covered the foreshore and cut back

the Starza cliff to its present position, exposing and under-

mining the foundations of the Roman villas above. Part of

these fell, were broken and rounded by the sea, and converted

into pebbles. The exposed beach, with black sand, shells and

brick and marble pebbles, was shown to the party, opposite the

main gate to the Armstrong Works, at a height of 3' 75m. above

present mean sea-level.

In the evening the party paid a visit to my house to examine

my private collection of rocks and minerals from the South

Italian volcanoes, the former being by far the most extensive

and choice either public or private, and the latter the finest

private collection, or second only to that at the University, and

therefore likely to prove of considerable interest to geologists

visiting the neighbourhood.
The following day (Saturday, October 5) the party proceeded

in carriages to the Vesuvian Observatory, and thence on foot to

the Atrio. During the ascent the lavas of 1631, 1767, 1858,

and 1872 were examined. The scoriaceous lava surface, with

its bombs and the pahoehoe or corded type, with but few

bombs, were pointed out, and explanations of the reasons of

this were given. In the Atrio the dykes, lava-streams, and

conglomerates were examined, and the condensation and

agglomeration of the latter into a solid rock towards the lower

part and centre of the great escarpment were shown to result
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from heat and pressure. The newly-discovered hollow dykes
and those that had been di-ained out and refilled a second, and

even a third time, excited much interest.

The barren, rugged, and jagged lava-fields of the Atrio, the

stupendous precipice, the frowning cone of Vesuvius, with its

jets of stones and volumes of vapour, the latter mingling with

the storm-clouds scudding thi-ough the ravines and around the

towering peaks, strongly impressed those present with their

grandeur.
With a basket or two of lapillo, a model was improvised to

illustrate the causes of the configuration of this volcano at

different periods of its growth. Some of the party descended

by the Cupa Pallarino (once called the Riva di Quaglia), where

the pumice beds of Somma are well seen, and where a good
selection of the various ejected blocks can be collected.

The Sunday (October 6th) was occupied amongst the beauties

of the National Museum, Dr. A. Sambon's demonstrations

being very interesting and valuable.

Attention was drawn by myself to the various stones used in

the arts there represented, as well as to the different minerals

formed by the decomposition of the bronze antiquities. In the

afternoon about half the members accompanied me to the

tunnel of the Mte. Santo-Vomero funicular Railway in Naples,
where the newly-discovered sections of interest are to be seen.

A rich collection was made of rocks from the " museum "

breccia as well as of the grey piperao'id tuff. The details of

this section have been described in the ' British Association

Reports
'

(Yesuvian Committee) during the last three years. In

the evening, boxes at the Bellini Theatre had been offered the

party by the municipality of Naples, and a pleasant distraction

from vulcanological work Avas found by the excursionists in

Gluck's charming opera of " Orfeo."

On Monday (October 7th) the triple crater ring of the Fossa

Lupara or Senga di Campana was visited, but the height and

denseness of the vegetation prevented a good general view

being obtained. Subsequently the sections of Pianura and

Soccavo were examined. The problem of the "
piperno

" was

broached by me somewhat in these words. Those of the party
who had seen the tunnel section on the previous day would

recognize its similarity to that before us. The massive yellow

tuft, beneath which comes, in both cases, the " museum "
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breccia, reposes, in its turn, at Naples on pipernoid tuff, and

at Pianura on piperno, and these respective materials on white

pumice beds. This showed that the grey pipernoid tuff and

the piperno were stratigraphical equivalents. The former had

all the characters of a tuff, the latter those of a lava, as indi-

cated by flow-structure around the numerous fragments of

greenish-yellow tuff, etc., caught up, by the overlying fragments
of a more vitreous variety of the same, and by the presence of

two (especially at Soccavo) distinct flows separated by a breccia

of trachytic rock-fragments. Some authorities had supposed
the piperno to be a metamorphosed tuff, but an examination of

the section disproved that view, since the underlying pumice
was unaltered, as also the trachytic breccia between the two

flows of piperno. These facts lead us to the conclusion that

not far from here, and probably a little to the south of Soccavo,

at one time stood the great piperno volcano, subsequently

destroyed by explosive eruptions and marine erosion, and that

this was the centre from which was dispersed the grey tuff of

Naples and of the whole Campania, which is of the same age.

As regards the origin of the pipernoid structure, it could be

explained by supposing the vent opening at the top of a fissui'e

tilled by the original magma, at the junction of two portions

which contained different pz-oportions of dissolved water

and had undergone different stages of crystallization from

cooling. The pasty magma would then issue with a laminated

structure, just as different coloured clays or soaps do through a

narrow aperture, the greater cohesion of the black, more

vitreous, and less cooled portion causing the separation of the

laminae into larger pieces, which, with their peculiar, crushed,

and squeezed-out surface, have remained in the lighter coloured,

more granular, crystalline, less cohesive, and cooler ground-

mass, which from containing more water tended to its disinte-

gration to dust.

On Tuesday (October 8th) the train was taken to Pompeii,
where Dr. A. Sambon acted as archaeological director, and the

beauty of the buried city being duly admired, the attention of

the party was turned to the materials in which the town was

buried. The pumice, with the more vitreous lower part, con-

tains, as porphyritic inclusions, crystals, chiefly of intratelluric

minerals
;
whilst the upper part, darker in colour and more

microcrystalline, has inclusions of crystals of post-eruptive
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minerals, and above these pumices come the pisolitic dust-

beds. These are followed by very thin lapilli beds of later

eruptions. The leucitic lavas on which the town stands, and

the different rocks used in the arts by the ancient inhabitants,

also attracted attention.

Signor Dini had kindly placed his steam-tug at the disposal

of the party to visit the quarries of 1631 lava owned by him,

Avhich are the largest and best worked on the mountain. The

rough sea and unfavourable weather prevented our availing our-

selves of that kindness, and also of refreshments it had been

the intention of the proprietor to offer us. After visiting

Pompeii, we drove over to one of the smaller quai^ries of the

1631 lava, where the irregular columnar structure, shearing-

planes, steam-caverns, and scoriaceous surface with bombs,

could be well seen in section.

Early the next morning, being joined by Professor Bassani,

we drove to the quarries of Faiano, nearNocera, where the grey

pipernoid tuff is seen and quarried to 20 metres in depth. I

explained that these tuffs are found all over the Campanian

plain and a great part of the Terra di Lavora, almost uniform

in structure. Where they are in close vicinity to high lime-

stone mountains they contain fragments of that rock, which

are more or less, according to size, converted into silicates and

fluorides, which was supposed to be due to the action of hydro-
fluosilicic acid, which probably formed one of the soluble

constituents of the dust as it fell. What was of great interest

was the fine crystals of biotite and nepheline, besides pyroxene
and amphibole. Of not less important bearing on the tempera-
ture and pressure of metamorphism was a deer bone, which

I lately found there, covered with amphibole and some

nepheline crystals, but still retaining traces of animal matter.

The age of this grey tuff is indicated by its stratigraphical

position, which, taking distance into consideration, is similar to

that of the grey pipernoid tuff of Naples and the piperno of

Pianura. At Fiano and the neighbouring Fossa Lupara (not

that north of Astroni) the grey tuff is overlaid by the Somma

pumices representing the eruptions that excavated the Atrio del

Cavallo crater (PHASE III TO VIII). In the great Atrio section,

we have exposed the different mantles of volcanic ejectamenta,

the lowest of which date back to the time when the entire cone

of Somma could not have been as high as the present Vesuvius;
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yet no traces of it are to be found, so that it must be more
ancient.

Rejoining our carriages, we drove along the Sarno plain, at

the foot of the limestone mountains to Castellamare, Professor

Bassani pointing out the characters of the sedimentary rocks.

After dinner, Professor Bassani gave a very able and interesting
discourse on the orography of the Sorrentine peninsula and

Capri, together with an account of the recent geological inves-

tigations of that district.

On the following morning (Thursday, October 10th), under
the joint direction of Professor Bassani and myself, the sections

exposed along the road from Castellamare to Sorrento were
examined. We descended from the carriages at different

points to visit the fine exposures of the Neocomian ichthyolitic
limestones and the Orbitulina-marls (Aptien), ably guided by
Professor Bassani.

Just before Vico Equense, we descended to the bathing
establishment, where nearly at sea-level a very abundant spring
of a very rich sulphur water issues, and the products of oxida-

tion of its sulphur-compounds erode the limestone into fantastic

caves, from the fissures of which abundant crusts and crystals

of selenite, as well as some epsomite, can be collected. Close

at hand I drew attention to a patch of the grey pipernoid tuff,

with pieces of limestone partly converted into fluorides, etc.

This tuff is seen reposing on some much older volcanic deposits,

yelloAv earth and pumice collected in depressions in the lime-

stone.

On our arrival at that point of the road which overlies

the plain of Sorrento, I explained the structure as follows:

the Sorrento peninsula represents an upthrow along a line

of fault marked by its southern coast. Springing from this

main fault, nearly at right angles, extend a number of trans-

verse ones, and between two of these a depression is formed by
a downthrow. This lower slope has been partly levelled by

filling up with grey pipernoid tuff similar to that we saw at

Nocera and JSTaples. This tuff is beautifully seen from our

standpoint, forming a long line of cliff limiting the plateau

seawards. These cliffs have a coarse columnar structure,

which in other localities is often developed to great perfection,

and the tuff near the contact with the limestone contains the

usual inclusions.



(22)
410 H. J. JOHNSTON-LAVIS ON THE

The municipality of Naples had kindly placed a large steam-

yacht, the "
Sibilla," at our disposal, and on our arrival at

Sorrento we were met by a deputation of representatives from

the Naples municipality, consisting of Professors Majone and

Roccatagliata, and Captain Vercilli, with whom we immediately
embarked.

Within an hour we found ourselves at the Blue Grotto of

Capri, which we were able to visit, owing to the calm sea.

On landing, our party, which was now over fifty in number,
were divided amongst three hotels. After lunch, the pre-

historic flint and obsidian implements, rocks, minerals, etc.,

of the island, carefully collected by Dr. Cerio, were exhibited

by that gentleman, and the thanks of the party were

offered to him with the expression of their admiration of his

efforts to get together under many difficulties this valuable

local collection. Later the party ascended to the Palace

of Tiberius, and along the road Professor Bassarii lucidly

explained his own views, as well as those of Oppenheim and

others, on the relationship of the Jurassic and Cretaceous rocks

of Capri to those of the Sorrentiue peninsula, and other parts
of the mainland. From the ruins of the Palace of Tiberius

the magnificent view at sundown, and the historic reminiscences

called up by the locality, and ably recorded by the Rev. J. C.

Fletcher, of Naples, deeply impressed everyone. After dinner,

the party accepted coffee, etc., offered by the Mayor of Capri,
and walked over to the Villa Tragara, the property of C. W. L.

Ostermoor, Esq., of London, from which a magnificent moon-

light view of the island was obtained, and where a pleasant
hour was spent in admiring the scene, and consuming the liberal

.supply of refreshments provided by Mr. Ostermoor.

The next morning, October llth, found us betimes on board

the yacht, and a pleasant steam of two hours brought us to

Casamicciola in the Island of Ischia. I had requested the

captain to take the course outside Procida, so that those on

board might admire the remarkably picturesque situation and

.surroundings of the town of Procida, and look into the partially

submarine crater of Vivara Island. On landing at Casamicciola,

the town authorities met us, and placed carriages at oar

disposal, with which we proceeded to visit some parts of the

island. Monte Rotaro crater with the Monte Tabor lava-stream

of mellilite trachyte, the craters of Montagnone, Porto d'Ischia,
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the trachyte dome of Castello d'Ischia, and the bosses of ancient

trachyte were pointed oat. The road we followed lay for some
distance over the olivine -trachyte lava-stream, the rough
surface of which is still well seen, although at many parts
small pine copses have been planted. Passing close to the

irregular crater ring of Cremate, I pointed this out as the source

from which this lava-stream, called the Arso, flowed in A.D.

1302 for a distance of two miles, when it entered the sea,

forming a promontory. The Molara and another parasitic cone

and crater were examined. At Testaccio, quitting our car-

riages, we descended to the beach of Maronti, but owing to the

heat and the tiring walk on sand, the party did not reach the

patch where the beach and sea-bottom attains a temperature of

boiling water
; nevertheless, some fine gorges in alluvial tuff,

illustrating denudation, the formation of earth-pillars, etc.,

were examined. On the return of the party to Casamicciola,

the remaining half-hour at our disposal was devoted to a drive

round the earthquake ruins of the town. After a sumptuous
dinner, at which over 50 people sat down, votes of thanks were

offered to the municipalities of Naples, Capri, and Casamicciola,

and their representatives. So high did the spirits of the

company . rise, that even ladies became eloquent and proposed

toasts, which, though short, were no mean specimens of

oratory.

A calm sea, a bright moon, and a soft evening, made our

return trip to Naples such as is not to be forgotten. The deep

indigo sea, and the trace of haze gave to the promontories,

islands, and rocks a fantastic beauty, whilst the majestic,

sweeping curves of Vesuvius, crowned by the jewel-like

volcanic fires and vapour plume, reminded us that amidst all

this beauty beneath and around us, the great igneous forces of

nature were but in a recuperative slumber, a slumber the

awakening from which will be earthquakes and eruptions.

The crater of Vesuvius, the principal focus of the volcanic

activity of the Naples district, was the centre of the hopes and

wishes of the party. I had placed it at the beginning of the

programme, but for ten whole days either strong wind or cloud

cap had prevented me from making the excursion. Over sixty

visits to the Vesuvian crater had taught me to be cautious, but

some members of the party, inexperienced of the locality and

impatient to get there, openly rebelled and went on their own
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account, of course failing to see anything more than mist.

Saturday morning, 12th October, being more favourable, I gave
the order for Vesuvius. Fortune favoured us in every way,
and even a little cloud that had collected on the mountain top

dispersed before our arrival. Four concentric crater-rings were

visible, and at the bottom of the central one, two vents which

all the party were able to approach within twenty yards, were

giving issue to high-pressure vapour and pasty lava-fragments.

Descending some 100 metres on the east side of the great cone,

we were able to approach a small stream of lava, upon which

various experiments were performed.

Sunday, October 13th, was a well-earned day of rest, and,

although, owing to the loss of two days, the excursion to Monte

Somma should have been undertaken, yet the majority of the

party prayed for rest, and none desired it more than myself,
still imperfectly recovered from my indisposition.

One or two of the youngest members of the party, however,

had a successful trip to the locality. Neither on Monday could

all the attractions of the Mineralogical Museum of the Univer-

sity, or the extensive knowledge of its contents of the venerable

Professor, A. Scacchi, infuse sufficient stimulus in the flagging

energy of the party. Packing the numerous spoils of the

vulcanological chase required a considerable share of the

morning.

Starting by the 3.25 express train, we arrived at Sparaiiise

just before sundown, and were met by carriages placed at our

disposal by the Province of Terra di Lavoro, to convey us to the

town of Sessa Aurunca, where we arrived some time after dark.

As the town possesses no hotel, the municipality had kindly

allowed us to sleep in the Lyceum, the scholars being sent to

their homes or friends' houses. The married couples were

placed in different private houses. In the hall dedicated to

the celebrated Nifo, a native of Sessa, a luxurious banquet was

offered us by the town, most of the municipal authorities being

present at the table.

The following morning (Tuesday, October loth), after coffee

offered by the municipality, we mounted in carriages, again

provided by the province, personally represented by Prof.

Spatuzzi. It was fortunately market day, and what the

ordinary visitor, who follows the regular travellers' track, does

not see, was a most interesting spectacle to our party. As we
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wended our way up the vine and olive-clad slopes of the extinct

volcanic pile of Roccamontina, the yellow tuffs, then the leuco-

tephrite and leucitite lavas and breccia beds, were of great
interest. The peculiar decomposition of the former rock into a

kind of concentric lamellar wacke, which often completely
involved a stream, and made it look like a tuff, taught an

important lesson to those who had studied ancient volcanic

rocks. Near the entrance to the great crater-ring the explo-
sive pumices and lapilli, near a great leucitite dyke composed of

large leucite crystals in a fine-grained base, are well seen in the

road-section. A little beyond, overlying all other deposits, we
have the grey pipernoid tuff in columns that we had studied at

Naples, Faiano, Vico and Sorrento. The town of Roccamonfina

is the birth-place of the Com. N. Amore, the Mayor of Naples,
who had done so much for us during our stay there, and he had

determined that we should be equally well received in the town

of his boyhood. Onnearing Roccamonfina, we were met by the

Mayor, Town Council, and the other notabilities of the place,

including Com. Amore's brother. We had to descend from our

carriages and enter the town in state procession, preceded by a

town band, and amidst the shouts of welcome from all the

inhabitants, who had turned out to sec "
gli scienziati Inglesi."

While lunch was being prepared, we ascended to the Pietri-

troccoli, one of the central eminences of the mountain. From
this favourable position I made the following observations :

" You will notice the striking similarity in size and configura-

tion of this volcano to that of Somma-Vesuvius. This similarity

even extends to the leucitic rocks forming the main mass of the

mountain. Some years since I spent some weeks in studying
this volcano, but have never published the observations then

made. Doctor Bucca and Signer P. Moderni, both of the

Italian Geological Survey, have since then published short

memoirs on the mountain. The researches of the former are

chiefly petrographical, and his views quite correspond with my
own

;
and Signer Moderni has added much to our knowledge

of the sequence of the different eruptive products, especially

the lavas, and I propose to supplement those researches by

alluding to the information to be derived from my own obser-

vations.
" So far as we know, the volcano originally consisted of a

gigantic cone, built up by the constant outpouring of lavas and
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the ejection of scoria, lapillo, and dust. These materials were

both characterized by the presence of leucite, and, according to

the researches of Bucca and Moderni, the earlier outpours are

of leucitite and the second of leucotephrite. My own observa-

tions lead me rather to consider them as intermitting with one

another, and also to conclude that during the leucitite phase ex-

plosive eruptions occurred with the production of much white

and grey pumice, pumiceous scoria, etc. As the great mountain

grew, parasitic cones burst forth from its flanks, from which

flowed the leucitic lavas, and Signor Moderni enumerates no

less than a dozen such, still recognizable. The main volcanic

cone having attained an altitude of from 2,000 to 2,500 m., one

or more violent explosive eruptions truncated this cone down
to less than 1,000 m. in height, leaving a large crater-cavity

from five to seven kilometres in diameter. This or these

explosive eruptions were around an axis a short distance to the

east of ihe old one, upon which had been built up the old cone

during long periods of Vesuvian activity. The products of

this or these explosive eruptions we see in the numerous and

extensive beds of white pumice and yellow tuff derived there-

from on some of the upper parts of the mountain, and especially

around its toe. Around this new axis of eruption, exudation

rather than eruption of an augite-andesite lava took place,

building up a great triple dome or mammelon, on a portion of

which we are now standing, and partly tilling up the great

crater-cavity. The annular fossa between this central cone was

subsequently filled up level with the lower part of the great crater

rim by fragmentary eruptive materials from other centres, and

by erosion of the central cone and the inner crater walls. The

latter are known at present as Monte La Frascara and Serra

Piccola, or sometimes as Monte Cortinelli. You will recognize

the analogy of this crescentic enceinte with the similar escarp-

ment of Monte Somma, the circular plain on which the town

of Roccamonfina is situated, with that of the Atrio del Cavallo

and the Pedimentina, and, lastly, the compound cone of Monte

S. Croce, Lattani, and Pietri-troccoli, on which we now stand,

with the great cone of Vesuvius. Trachytes were poured out

from thirteen lateral cones at an uncertain date, which Signor
Moderni places just previous to, during, or after the production
of the great central andesite mass. Then followed a period

during which nine other parasitic cones gave forth basaltic
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lavas, scoria, etc. Two of the.se latter had formed on the crater

plain, constituting the hills of Tori Sichi and Garofali.

"At a still later date enormous quantities of a fine dust were

deposited on the volcano from some distant source, which,

when washed down, choked the valley by the resulting tuff,

which often exhibits beautiful columnar structure, and if not

identical with, bears a very close relationship to, the grey

pipernoid tuff of the Campania."

Descending to the Town Hall, we found a plentiful lunch

awaiting us, provided at the expense of the Commune, to

which we did full justice after our long walk and climb.

After taking coffee at the house of Cav. Amore, we again
resumed our carriages, and drove down to Mignano. Although
rain was now falling, we stopped at various points along the

road, and at one spot made a good bag of large leucite crystals.

At Mignano station we took the Roman express, it having been

stopped for us by order of the Minister of Post and Telegraphs.
We descended at the station of Cassino, and had over an hour's

drive in torrents of rain to the top of Monte Cassino, where we
were most cordially received by the prior, Dom Oderisio

Piscicelli. One carriage had broken down on the way, and

the occupants had had to tramp the rest on foot, one gentleman

being only shod in thin slippers. A luxurious dinner, served

in the great hall of the monastery, soon restored our drooping

spirits and exhausted energies, and after a pleasant chat with

the prior and other monks we retired to our comfortable cells,

and slept a blessed, and, I hope, a saintly, though certainly

profound sleep. The ladies had been quartered at the

Foresteria, outside the monastery, and were equally well

treated.

The next morning they were allowed to join us, and visit

this remarkable centre of culture, with its valuable works of

art, archives, antiquities, natural-history specimens, etc. The

reproduction in lithography of the designs of ancient ecclesias-

tical robes and the printing and publishing of the contents of

the innumerable manuscripts were all duly appreciated.

Lunch was served in another apartment, where ladies could

be admitted, and the honours of the table were taken by the

Rev. Prof. Laitine, a French monk specially delegated to

receive strangers. After expressing our gratitude to the prior
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and all the fathei-s of Monte Cassino, we commenced our descent

on foot. Prof. Bassani, of Naples, who was to have directed,

being unable to be present, had kindly handed me the following

notes, which I communicated to the members :

Monte Cassino is entirely composed of Cretaceous rocks

containing Hippurites. The rock is a compact limestone, some-

times arenaceous, of a dirty white, dark yellow, or carnation

colour. It is always traversed by veins of crystalline calcite,

and often resembles that of Castellamare. The stratification

is rarely clearly defined, but may be well seen at the com-

mencement of the road from the town to the monastery.
Three quarries occur in the neighbourhood, one just north and

to the right of the station
;
another north of the town, and at

the base of Monte Silvestro, beneath and to the north of

Castello Manfredo (Rocca Jovina). The strata dip in the

former 30 towards north, 40 west ; and in the second, 42

towards north, 40 west. The third quarry is the most

interesting, because one can easily collect specimens of Hippu-
rites from it. It also exhibits a calcareous breccia. It is

situated a few paces from the carriage road to the monastery,
about twenty minutes' walk up.

A considerable number of specimens were collected, amongst
which were some crystals of sulphur, which I discovered in a

geode, its first known occurrence, I believe, in these Cretaceous

rocks. Again joining the express train to Rome, we arrived at

that city late in the evening, and took up our quarters in the

Via Sistina, in the pension of Mrs. Dawes.

The following day (Saturday, October 19th) being wet, we
visited the Museum of Geology and Mineralogy of the Univer-

sity, under the valuable guidance of Professors Striiver, Portis,

Clerici, Tellini, Bucca, etc. The interesting series of minerals

from the ejected blocks of the Lazial and Sabatine volcanoes,

and the collection of decorative marbles and poiphyrites used

by the ancient Romans, were much admired.

Later in the day we examined the Museum of Geology and

Agronomy at the " Istituto Geologico," in Via Susanna, under

the able guidance of Cav. Ing. Zezi, the secretary to the

Comitato Geologico (Geological Survey). The great variety of

Carrara and other Italian marbles, the collection of building-
stones and rocks, were duly admired. The interesting models

of the Lipari Islands, Ischia, etc., were of great interest, and I



29)
SOUTH ITAMAN VOLCANOES. 417

took this opportunity to draw the attention of tho^e member*
who had lately visited the Aeolian Islands to their subaerial

and also to their submarine conformation, pointing out how
Stromboli is a very large and high volcano, half of it being
submai'ine, and the origin of its Seiarra del Fuoco. Similar to

Stromboli, Filicuri and Alicuri are seen to be composed of one

or more semi-submarine cones, whilst Lipari is an exceedingly

complex association of basic and acid volcanoes. The structure

and physiognomy of Vulcano could be well studied on the raised

model.

The next day (October 20th) being Sunday, the foi-enoon

was devoted to St. John-in-Lateran and St. Peter's, and after

lunch a number of other churches were visited.

On Monday, in carriages, we proceeded to the Capo di Bove,

Signori Zezi and De Marchi acting as directors. In the quarries

opened in the great lava-stream nearest to Rome, which flowed

from the great Lazial volcano, some very fair specimens of

nepheline were secured. The pozzuolana quarries, newly

opened, close to the tomb of Cecilia Metella, were entered, and

numerous good leucite crystals were collected. The Via Appia,
the Catacombs of St. Calixtus, and the Circus of Maxentius were

visited, in which latter the inner man was refreshed by a pic-

nic lunch. In the afternoon the so-called pozzuolana quarries

of the Tre Fontane were examined and a visit paid to the

monastery and Eucalyptus plantations of the Certosa. On the

return journey a stoppage was made at the magnificent church

of St. Paul without the walls.

On Tuesday, October 22nd, we took the early train to

Frascati, observing the peculiar facies of the Campagna Romana

on our way. At Frascati, having provided the weaker of our

party with donkeys, we made the ascent of Monte Tusculo,

Signor Zezi and Prof. Portis acting as directors. The rock

supposed by the local geologists to be a lava, but undoubtedly

in most cases, according to my own views, an altered and com-

pacted scoria, which is locally known as '

sperrone," was seen

to perfection. This rock has been very much used both by

ancient and modern Romans as a building-stone, especially for

posts, lintels, traves, etc. The ruins of Tusculum were finally

reached, and lunch taken in the small theatre. Chestnuts were

ripe, and we had filled our pockets with them : before lunch we

made a fire of brushwood over them; and at the end of the meal
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we had them ready roasted. From the summit of Tusculum

Signor Zezi explained the configuration of the Alban Hills,

and how the point on which we stood formed part of the rim of

the great outer crater. The descent was made by way of

Camaldoli and Monte Porzio, which latter is built on a parasitic

cone, the form and structure of which can be easily studied.

Wednesday (October 23rd) was devoted to studying the rocks

upon which the Eternal city is built, under the direction of

Prof. Portis and Signor Clerici. At the Valle dell'Inferno, the

directoi's drew attention to the fine section, in which three

distinct beds were visible. The lowest, of bluish-grey sandy
und fossiliferous clay, was the Pliocene marine clay ; superposed
on this we have the second stratum of yellow colour, composed
of beds of sand which are also fossiliferous and of Pliocene

age ; and, lastly, the third or uppermost cap was of a darker

yellow tint and consisted of materials of volcanic origin

derived from the neighbouring volcanoes. Being specially

permitted to enter the Farnesina, we descended to a brickyard,

near which was a very fine section, similar to the last, and from

which a rich selection of fossils was made. Here Sig. Clerici,

who has devoted much time to the study of this formation,

gave many interesting details.

On Thursday (October 24th), under the direction of Prof.Meli,

we proceeded in train to Frascati, and from thence in carriages

to Bocca di Papa, which is situated on the edge of the inner

great crater-ring, often stopping to examine and collect. After

an "
al fresco

"
lunch, we ascended on foot to Monte Cavo,

much of the way being over the polygonally paved road, made

by the Romans, still in splendid repair. The constant

occurrence of V. N. (Via Numinis) referred to the temple
to Jupiter Latium which once occupied the summit, the

centre of the annual pilgrimages of the Latin races who

camped in the subjacent crater-plain. Monte Cavo is a

small cone thrown up on the edge of the inner crater-ring
which encloses the crater-plain just mentioned, which is known
as "

Campo di Annibale," although Hannibal never encamped
here. Prof. Meli referred to a passage in Livy, which men-

tioned the occurrence of a rain of stones on the Alban Hills,

supposed to be due to some eruption close by. The descent

was made by way of the Madonna del Tufo, to Albano, where

we passed the night at the Hotel de FEurope. At dinner Mr.
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T. V. Holmes, F.G.S., the President of our Association, said

that he regretted having to leave us on the following day, and

took that opportunity, in the name of the Geologists' Associa-

tion and Geological Society of London, to thank Dr. Johnston-

Lavis, and also Mr. L. Sambon, who had done so much to make
this scientific excursion a success. He had greatly enjoyed his

visit to that beautiful country, of which he would carry away
an indelible remembrance. He drank to the prosperity of

Italy ;
and as her volcanic fires were not yet spent, so he

hoped that neither were those gifts which once had rendered

her the first nation of the world. Profs. Meli and Portis, as

also Mr. L. Sambon and myself, replied.

Early the next morning (Friday, October 25th) we took

carriages to Genzano, and thence on foot made the whole tour

of the beautiful Lake of Xemi. The party had the valuable

services of Profs. Meli and Portis, to whom were added Signori
Zezi and Tellini. The character of this crater-lake was ex-

plained, as well as that of Yalle Ariccia, of which we had

obtained a fine view. The latter has been filled up to its lowest

edge by alluvium brought down from the hills above. Many
interesting specimens were collected, including many varieties

of peperino. After lunch at Albano we mounted to the edge of

the Albano crater-cavity, which contains a much larger crater-

lake than Nemi. Numerous ejected blocks, with haiiyne and

other minerals of contact metamorphism were obtained. The

edge of the crater was followed to beyond Castelgandolfo. Just

beyond this town Prof. Meli pointed out the vegetable impres-
sions on the under-surface of the peperino which indicated its

mud-like character when ejected. Descending to Marino, the

numerous and extensive peperino quarries were visited, and our

bags having reached the limit of what they could contain,

pockets, greatcoats, baskets, and even ladies' mantles were

converted into receptacles for the numerous heavy but interest-

ing examples of rocks and minerals, with which we returned to

Rome by the evening train.

Saturday (October 26th) saw us, with Signor De Marchi

at our head, taking the train to Montecelio, near which, at

Collelargo, are the quarries of Messrs. Maggiorani, worked in

the Liassic limestone. In one quarry we found the old Pliocene

shore-line, in which the limestone is bored by Lithodomus and

Clionia, and presents other similar indications. Here we lunched,
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being supplied with refreshments by the proprietor, to whom a

vote of thanks was accorded. Returning we examined the bath-

ing establishment of the "
Acqua Albule." This spring, which

forms a small river, sufficient to be utilized for mechanical

power, is very rich in carbon-dioxide and hydrogen-sulphide.
The former and the oxidation-products of the latter produce

very remarkable effects upon the solution and deposition of

lime in the form of travertine. Next we were conducted in a

special train, provided by Count Guiseppe Savorgnan di Brazza,

to his quarries of travertine, where we were joined by Signor

Lanciani, the Professor of Archaeology in the University of

Rome, who kindly gave us much valuable information of an

antiquarian nature, from which we could glean the following :

These were the ancient Roman quarries, from which the stone

of the Colliseum, Basilica Julia, Castle of St. Angelo, and

numerous other buildings was derived. They had but lately

been reopened, and we were able to see a talus of travertine

that had formed against the old quarry-face since Roman
times. The area that had been denuded by the ancient workers

was very great, as also were the mounds, or more properly hills,

of debris. Even tombs of the ancient quarry masters had been

met with. The method of cutting out and splitting off blocks

of this rock, one of which was 40 c.m. in volume, was seen going

on, and Mr. G. W. Butler, B.A., obtained some photographs of

it. After Count S. di Brazza had liberally supplied us with tea,

sandwiches and champagne to sustain us during our return

journey, we entered our special carriages, which at Bagni were

attached to the train to Rome.
After dinner the members of the excursion assembled in the

salon of the hotel, where I gave the discourse which I had, on

account of ill-health, been unable to do at Naples. The general

arrangement of the Italian volcanoes and their geological age
were referred to. The only rational theory that explains all the

phenomena of eruption was in a few words described, and the

different regions we had visited were recalled as illustrations of

the theory.

Sunday, October 27th, was again given to the churches and

antiquities of Rome.

On Monday, October 28th, in steam-tram, we took the road to

Tivoli with Prof. Portis, Sig. Zezi and De Marchi as our

leaders. We were met at Tivoli by Cav. Tomei, and taking
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the ladies in his carriage he conducted us to the sights of the

town. The beautiful Villa Gregoriana, Ihe cascades, both

natural and artificial, the Mesozoic limestones, and, above all,

the formation, in some cases rapidly progressing, of calcareous

tuff and travertine in and near the caves of Neptune and the

Siren. After partaking of lunch, the different works that

utilize the water-power were inspected, and on our return

journey we drove through a new subterranean viaduct lit up by
incandescent lamps, worked from the electric illumination

station.

In the evening the members of the party issued an invitation

to the directors of the different excursions, including Profs.

Lanciani, Meli, Portis, Count G. Savorgnan di Brazza, Cavalicri

De Marchi, Zezi, etc.

Dr. Drew, wrho had presided after Mr. Holmes's departure,

said, in recalling the numerous and deeply interesting excursions

that they had made, he could not forget the provinces and

municipalities that had offered us hospitality, thus showing

sympathy to us Englishmen and interest in science
;

still less

could he forget the professors and friends who had directed and

aided them in their excursion, and he wished especially to

express his thanks to Dr. Johnston-Lavis and Mr. L. Sambon,

who, with their wide information, their knowledge of the

localities and their love for science, had known how to over-

come the obstacles and cany into execution the programme
that had been proposed. He was not only grateful to Dr.

Johnston-Lavis for having promoted such an important series

of excursions, but also for having added so much to the advance-

ment of vulcanological science by so many years of disinterested

study, with so much intelligence and so much enthusiasm.

Before finishing his speech, he felt it his duty to combat two

false and preconceived ideas of English people regarding South

Italy, viz., the laziness of the people and the insalubrity of the

towns. Wherever he saw man, woman, or even children, they

were working with great activity, and were working for little or

nothing. Then at Naples and elsewhere, all had been to visit

the magnificent Sanitation works, and he recalled the interesting

discourses of Prof. Spatnzzi, Signer Sambon, and Dr. Johnston-

Lavis, who had shown with statistical data how Naples was far

healthier than many well-known European cities and that it

had made an enormous stride in the last two or three years,
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which brought it up to the level of sanitation which modern

civilization requires. He, therefore, could not do better than

wish Italy a future as glorious as her past.

Dr. Johnston-Lavis, in reply, said that he could only express
his deepest thanks for the flattering remarks referring to

himself and Mr. L. Sambon. He felt it an honour to have

been useful to such a large body of scientific men and women.

Mr. L. Sambon said he was sure he should be interpreting
the sentiments of all in expressing their gratitude to Comm. P.

Boselli, the Minister of Public Instruction, who, patronizing
this journey thi-ough Italy on the anniversary of the celebrated

voyage of the great Spallanzani, had shown how much interest

he took in science and the renown of the country.

Count G. T. di Brazza drank to the harmony of science, art,

and industry, and to the friends of his country.
Prof. Lanciani drank to the health of Old England, calling

her the modern Rome, for her greatness was in her colonies, as

was that of ancient Rome.

Signor Ingre. Demarchi drank to the lady members of the

party, who proved how strong the weak sex were in England.
Mr. G. Potter said that as one of the three founders of the

Geologists' Association, he was glad to see that on its 30th

anniversary he should have been able to take part in the

greatest and most successful enterprise yet undertaken by it,

and he, therefore, in the name of that Association drank to the

health of Dr. Johnston-Lavis, to Mr. L. Sambon, and to the

professors of Catania, Naples and Rome, who had directed the

various excursions.

The following day the party broke up, but a considerable

number remained to see the sights of Rome.

In bringing this report of our excursion to a termination, I

must first ask your pardon for the imperfections in the style and

details of the account, which have been due to the very limited

spare time at my disposal. In a considerable number of places
it has been necessary for me to speak of myself, but although
I should have wished to do otherwise, it would have rendered

the account so disjointed as to have made it unsatisfactory.

Altogether, it may be said that the journey was made
without any serious hitches, and even where some discomfort

and displeasure were caused there was ample justification for

them. A journey in Italy is not the same as one in England,
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nor is one that lasts nearly two months to be compared with one

of a week. Such conditions as a different people, few and bad

means of communication, absence of hotels, along
1 a track where

it is considered the duty to impose on the foreigner, besides the

want of punctuality and absence of those business habits on

which so much depends, renders the burden of responsibility a

most heavy one. Had I not had the kindest co-operation of

my valued and many-gifted friend, Mr. L. Sambon. I am sure

that I could not have made the excursion approach to a

success. I take this opportunity in offering my deep gratitude
for his valuable aid, when suddenly I found myself not only

holding the helm of responsibility in the vast ocean of

science, but amidst the reefs and breakers of administration.

Lastly, let me thank the Association for the confidence it

placed in me in putting in my charge such an important

undertaking, and also for the kind tolerance towards me, when

troubled by ill-health, worry, want of sleep and repose and un-

favourable weather, of those who took part in it. In con

elusion, let me wish success to this Association, which may
be looked upon as the pioneer of its kind, and hope that this

may be the first of a series of excursions to localities where

the grand geological processes and phenomena are easy of

access. Amongst such may be mentioned the volcanic districts

of Iceland, the Auvergne, the Eiffel, the Tyrol and Hungary,
the glaciers, lakes, and mountain sculpture of the Alps and

Norway. I am grateful for the many valuable lessons in

geology I have learnt through this Association, and there is

little doubt that hundreds of others are equally or still more

indebted to it.





CHAPTER II.

I EOLOG1CAL OF ACIREALE

SIGNOR GAETANO PLATANIA

MEMBER OF THE GEOLOGIST'S ASSOCIATION, etc.

cireale is certainly one of the best head-quarters for a

naturalist, especially those who wish to visit Etna. It is

celebrated for the richness and variety of forms presented

by the marine fauna and flora of its shores, particulary that stretch

of the Sicilian coast from Sta Teclato Acicastello. Neither is it less

endowed in its extramarine fauna and flora, which assume in its

neighbourhood a richness and quite a special facies. Acireale

possesses a splendid climate which, coupled with every modern

comfort, renders it preferable to any other centre for those who
wish to study the natural history of Etaa.

Much greater, however, is the importance of this city for the

vulcanologist or mineralogist. In fact from Acireale the ascension

to the localities of the most celebrated eruptions is as easy as

from Catania, whilst trips to the Vallc del Bovc are much easier,

as well as to the sites of the interesting and characteristic eruptions

of 1852, 1865, and 1879, The neighbourhood of Acireale, with

the tuffs, basalts and numerous and varied lavas are the most

interesting points for the study of Etna.

In these notes of mine I propose to rapidly pass in review
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the most important of these deposits , which makes Acireale a

very rich, almost virgin and unexplored field for study.
The town stands about 170 m. above sea-level and is situated

on a steep eminence called Timpa and composed of numerous
sheets of lava and beds of tuff. A plain extends northwards ,

in part covered by the current of 1321) which reached the sea.

Along the coast different mineral-water springs gush out, many
of which have not yet been analysed. At Puzzillo is a spring of

ferruginous water which is much used in Acireale, there is a

magnosian one, and another at Stazzo also propably magnesian,

whilst a saline one gushes forth from the volcanic rocks at Sta

Tecla at 30 m. from the sea.

Beneath this lava stream of Sta Tecla a curious and rare

object was found which is presevered in my own collection. It

consists of a piece of wood, possibly the stem of a vine, which being

enveloped in the flowing lava was carbonized and cracked in such

a way that the magma from its great fluidity has penetrated the

cracks, making a detailed cast of the wood which has now com-

pletely disappeared
*

Nearer to Acireale, at that part N. of the Balzo at the Timpa
di Mortara, may be observed a curious prehistoric lava which

has undergone decomposition into spheroids, so as to appear as

being composed of so many volcanic bombs, piled one above

another, and consequently compressed and crushed. Pieces of this

lava scale off in concentric shells, more and more rounded, until

a less decomposed nucleus is reached.

Under this interesting eminence, just to the E. near Sta Tecla

and but a few centimetres beneath the surface, has been disco-

vered an ancient lacustrine basin containing a great number of

fresh-water diatoms. Curiously amongst these occurs the Eunotia

gracilis sm. (= Himantidium gracile. Ehrb. ) which so far has

been found in lakes of great altitude above sea-level.

The N. part of the eminence of the Timpa of S. ta Tecla is

constituted of thick beds of tuff intersected by some horizontal

sheets of lava. I have not, so far, collected any plant remains in

this tuff such as arc found in so many other tufl's of Etna, and even

in the neighbourhood of Acireale, but it is very probable that they

1
Signer Gaetano Raciti has discovered in the lava ofFossa dell'Acqua,

W. of Acireale, other less striking examples which present the same

phenomenon .These he has very kindly given me, and are preserved in

my collection.
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exist. Near the town a prehistoric lava has been precipitated
from the Balzo forming an enormous lava cascade, the surface

of which is now capable of cultivation, and on which stands the

Villa Belvedere. Amidst the scoria of this stream arc to be found

good crystals of Specular Haematite and vermicular silica, just

as is the case i-i the middle of the town in the lava on which
is built the Piazza del Duomo.

On the shore under the great cascade of lava is the cele-

brate Grotta dellc Palumbe (PI. XIII) excavated in a lava of earlier

date and which presents a splendid prismatic structure. This

Grotta dellc Palumbe, which has been compared to Fingal's Cave
in Staffa, although damaged by the fury of the waves, is still

beautiful to see, with its walls rising straight up from the water

and composed of radiating prismatic lava, whilst the bold and

fantastic reefs which surround it form a most admirable passage.

Beyond the great lava cascade , the eminence (Timpa della

Scala) is composed of numerous parallel beds of lava of different

thickness, varying from 2 to 10 in. which dipping to the S. dis-

appear beneath the sea. These old lava streams alternate with beds

of red pozzolana. In the lower lava flows beautiful radiated Ara-

gonites can be collected, white, pink, red-brown and green sphe-

roids of the same mineral, together with Sphaerosideritc, Yivia-

nite , Mesotype , Opal and Chalcedony. In one lava stream of

considerable thickness near a bed of white tuff, in which vegetable

impressions have been met with, are to be found beautiful examples
of Olivine of a centimetre or more in size.

One fact worthy of notice is the state in which the large

crystals of Hornblende occcur in the lower lava beds. These crys-

tals arc sometimes cracked and the fissures have been penetra-
ted by the magma as in those beautiful examples from Milo; some-

times the process is so advanced as to have reduced the crys-

tals to fragments, more or less numerous , which are cemented

together by the magma so as to assume an irregular polyhcdric
form. Around these crystals there often occurs a vacant space
so that they can be easily detached from the matrix. '

1 It is of very common occurrence for a rough irregular solid body
enclosed in lava to be surrounded by a cavity. The cause of it is un-

doubtedly the presence of a large free surface at which the evolution

of H 2 and other gases in solution take place with ease and freedom,

as illustrated by a crumb of bread in a glass of champagne.
Editor.



40 GAETANO PLATAN IA ON THE

Following the coast one meets with springs of ferruginous
water very rich in iron ; which flow out from the rocks about

1 m. above sea level under the Timpa di Sta. Caterina, at a point
almost inacessiblc from the land side. A little farther on is the

Timpa di Tamaso, celebrated for the aerolite which was seen

to fall there. Gradually the cliff deminishes in height as Capo
Molini is approached, upon which rises the ancient and renowned

tower called Sfca. Anna, and near which was wrecked the British

Eclipse Expedition of 1870.

Leaving behind the smiling coast, which according to legend
\vas the site of the amours of Aci and Galatea, the furious jea-

lousies of Polyphemos ,
and passing the Capo Molini we soon

reach the Port of Ulysses so celebrated by the Homeric poems,
as also the seven reefs and islands which the enraged Polyphe-
mus was supposed to have hurled at the daring Ulysses. The

largest of these reefs, is the island of Lachca; it is composed of

columnar basalt, dolerite and a metamorphosed clay to which
Gemmellaro gave the name of Cyclopite. This island is renowned
for the large and beautiful crystals of Analcime, wrhich can be

collected there in great abundance ,
and which in consequence

of their very limpid nature and such fine water have been uti-

lized as gems. The Analcime is also found as salbands to the

dykes of dolerite which traverse the clay, and as a crystalline

crust on the latter where in contact with the dolerite. The same
mineral is found sometimes in such extreme abundance as at the

Faraglione Grande as have given the name of Analcimite to the

Dolerite which was filled with it and which in consequence be-

comes a remarkably hard rock.

In the island of Lachea and in the other Cyclopean reefs

are to be found many other minerals , as for example Pyrrho-
tite in crystals, Pyrites, Chalcopyrite, Haematite (specular), fine

scalenohedra of Calcine, granular Magnetite, rhombohedra of Do-

lomite, Siderite, Arragonite, Pyroxene with the variety Diopside

associated with Anorthite, fibrous Trcmolite of white, green and

red colour, and Anorthite var. Cicoplite in flat tables (a mineral

and not a rock), etc.
*

On the eastern side of the island of Lachea are to be obser-

ved, at different heights above the sea level, bands of rocks co-

vered by serpulae and bored by lithodomi, which proves the re-

I have also met with good crystals of Thompsonite.
Ed.
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cent elevation of this reef, just as that observed at Palmarola by
Dr. Johnston Lavis. '

The studies of Hamilton, Dolomieu, Spallauzani, Gemmellaro,

Lyell and in fact almost everyone who has visited Etna , have
advanced many theories to explain the formation of these rocks

and have not yet exhausted the vast field of researcli which they
oiler to the naturalist , researches which render these reefs,

already celebrated for the part they play in mythology, a sacred

monument for the history of science.

The landing at Acicastello is beneath a cliff of beautiful glo-

bular basalt, (PI. XII) which, like the neighbouring reefs, has also

been studied by so many renowned geologists, is also rich in dif-

ferent minerals ,
and its peculiar structure has given rise to so

many theories and hypotheses. Upon this cliff stands the historic

ruins of the castle of Aci, glorious ruins that meritmorc care and

preservation, and from whose walls one may enjoy a splendid pa-
norama. By the side of the globular t

basalt projects a remauant of

pelagonite tuff rich in beautiful zeolites. Amongst the most im-

portant minerals found in this tuff and in the basalt, the following

may be mentioned, Chabasite in rhombohedrons, Garnet, Hersche-

litc, crystallized and globular, Phillipsite, and finally Mesotype
which some mineralogists believe to be a mixture of Natrolite

and Scolecite, an opinion not accepted by Von Lassaulx.

Leaving the coast we first notice a deposit of clay which

extends northwards as far as Capo Molini, westwards to Nizzeti,

and which southwards is limited by a recent lava that has sur-

rounded different basaltic hills and even the rock of Aci-castello.

This Post-pliocene clay (according to Lyell , earlier according to

Gemmellaro) contains little bands of Augite. From the midst of

this clay rises numerous basaltic hills, one more interesting than

the other, and which present such variety of structure, such mi-

neral riches as to offer a vast field for the study of the Vulcan-

ologist.

Without occupying myself with the beautiful prismatic basalts,

sometimes extremely well presevered and at others more or less

altered and crumbling ; nor stopping to describe the fan shaped
sections of the radiated basalts, which form splendid natural rock

walls, I will devote a few words to the globular basalts of Acica-

stello and of these hills. These globular basalts may be divided into

two categories, namely: ]> -the comparatively large, divided into

II. J. J. L. The Ponza Islands. Geol. Mag. 1889, pp. 529-585.
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prismatic wedges, radiating from the centre and sometimes articula-

ted, ^y-in globular basalts with a concentric cleavage, of most va-

riable dimensions, which somtimes enclose foreign rocks. Both are

commonly found near metamorphosed tuft-beds and those nearest

to these tuffs present a thin vitreous cracked crust. The basaltic

globes are often slightly deformed in consequence of the reciprocal

pressure of one against another when they were yet in a pasty
state. This, however, does not prevent the general existence of

variously sized interspaces between them which is occupied by

clay and tuff. Of particular interest are little globes of about a

centimetre in diameter which consist externally of a vitreous

crust, internally of basalt magma with crystals of Olivine, Py-
roxene and Felspar.

All the basalts of Aci-Trezza and Aci-Castello are probably
due to the injection of magma into a thick stratum of submarine

silt, which occupies , as has already been said , the interspaces

between the different globes. The globular structure is probably
due to the phenomenon observed experimentally by Dr. Johnston

Lavis that injecting into a dense viscuous liquid (in this case

the submarine silt) another dense liquid (basalt magma) this latter

assumes the form of spheres with a narrow neck which may
be divided leaving the spheres detached. Each globe has a dif-

ferent surface of cooling which with the consequent contract'ou

extends from without inwards and divides the globe into a number
of radiating wedges.

f

The globes at their periphery in which the cooling was most

rapid arc vitrified at the surface, being covered by a glassy crust,

the formation of which was aided by chemical reaction between

the basalt magma and the clay with which the former was in

contact. 2

The concentric cleavage which is often exhibited by the glo-

bular basalts is quite distinct from that produced by the decom-

*
By using a coloured syrup and injecting into a liquid one, the

coloured material spreads out in a cauliflower fashion but the whole

mass looks like so many globes. A careful examination of globular basalts

shows that many are not simple globes but rather pear shaped masses

with a narrow neck which is often absent having been divided while

still fluid. I have lately seen many beauteful examples illustrating this

mode of production in my rambles in Iceland; parts of Cape Reykjanes
serves as a good example. Ed.

1 The author probably refers here to the pelagonitized layer covering

the globes ? Ed.
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position due to meteoric agencies, as in the lava of the Kalzo to

the N. of Acireale. In this case the blocks of lava are irregular

prisms of lava which shelling and cleaving, little by little, assume
a spherical form until by cracking them one encounters a less

decomposed nucleus.

In the true globular basalts the globes are preexistent to the

action of meteoric agents, and indipeiulcnt of the latter, and the

concentric cleavage also depends on the process of cooling, the

radiating \vedges, dividing into a number of joints, so that the

.the crusts, which i:i consequence of the columnar cleavage, se-

parate into fragments which are generally prismatic, and simply

represent the flattened jointed structure of straight basalt columns.

No doubt at the same time meteoric agencies have aided in rend-

ering the concentric shelling more evident.

Leaving the basalt hills and proceeding still farther from the

coast to near Aci S. Filippo the clay beds, covered with numerous
and enormous angular blocks of lava, is circumscribed by a step-

like elevation formed of different recent lava streams. Upon it

are situated smiling "villages, elegant villas, and below at the

contact of the lava and the clay numerous limpid springs gush
forth.

Near Reitana fossil remains of elephants have been found by
others

,
and I have collected some myself in a new tunnel

now in construction. In this locality ,
at about 1 m. from the

surface of the ground, occurs an interesting stratum of white

pumice , much altered and already become friable. It has been

said and repeated several times that no true pumice was to be

found at Etna and it is in consequence of this that Prof. Basile

maintains that this comes from the Lipari Islands; floated here

on the sea. ' A miscroscopic analysis and careful study of its mode
of occurence is likely to settle the question of its true origin *.

These pumices extend under the lava as far as Sta
. Venera where

there gushes forth the celebrated springs of sulphur water (Sul-

phuro-saline-iodo-lithia-manganesiferous-hydrocarbonated)
3

It is

mainly to these waters that Acireale owes its great importance as

a first class climatic station for the treatment of desease. The Ko-

1 G. Basile. L'lilefante fossile nel terreno vulcanico dell'Etna.

Atti. d. Accad. Gioenia. Ser. Ill, Vol. XI.

2 Either the Val di Bove is not a crater of explosien or true pumice
that must have be n then ejected should be found at Etna. ED.

Silvestri 0. Sulle sorgenti idrogassose di S. Venera al Pozzo.

Catania, 1873.
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mans built sumptuous Thermae near these springs, the ruins of

which still resist the assaults of time. All around in this charming

country, in different excavations have been found mosaics, statues,

vases, coins, and other remains, which it is sad to see so much

neglected by the Government and the Municipality of Acirealc.

This is still more the case, since the celebrated polemic concerning
the origin of Xiphonia and Acireale would have in them so many
precious documents to help in solving the question. Much praise is

however due to the efforts of the Accademiadell? Scienze of Aci-

reale, which in the picture gallery possessed by it, proposes to

incorporate an archeological museum combined with the little

collection of natural history which also belongs to that body and
which is being gradually increased.



CHAPTER III.

A SHORT AND CONCISE ACCOUNT OF

I HE GEOLOGY OF VESUVIUS

AND MONTE SOMMA

BY

H. J. JOHNSTON-LAVIS
M. D., B. es Sc., F. G. S., etc.

INTRODUCTION

II
(^Jj/J

esuvius during the last eighteen centuries has been looked

upon as the type volcano and although from time to time

rival claims have been advanced, this fire-vent of the Cam-

panian Plain still maintains it supremacy. That this is the case

doubtless is due to a combination of favourable circumstances.

In the first place its situation \vithin easy reach of one of the

largest of the towns and seaports of the Mediterranean so that

there is no part of the mountain that cannot be visited in one

days excursion out and back from jNaples. The peculiar asym-

metry in its shape, which, while striking to the eye as curious,

is yet sufficiently simple to be readily comprehended. Its beautiful

lavas, pumices, escarpments and numerous and varied dykes as

well as its extraordinarily extensive and unique series of ejected

blocks with their mineral contents, make the locality one of

profound interest alike to the mineralogist and to the physical
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geologist. Then again its continuous activity has fascinated the

chemist and lead him to investigate its gaseous emanations and

sublimates with as much enthusiasm as his scientific colleagues.

Mineralogists, and perhaps still more geologists, are keen con-

noiseurs of beautiful scenery and have been seduced by the charms

of the locality to devote more attention to the most important
element in the beautiful laud and seascapes of the Gulf of Naples.

Last but not least, there are the innumerable associations with

history and even romance, upon whose many many pages the

classic name of Vesuvius is engraved; a name known to almost

every school boy or girl in the civilized world. Its great rival

Etna, many times its size, possesses neither the bold slopes, fine

precipices, or beautiful situation of Vesuvius, whilst the products
of the Sicilian volcano are but little varied and monotonous in

"the extreme. Still less can 'solitary, little varying Stromboli or its

equally isolated though more interesting sister Vulcano, aspire to

the enviable position of type volcano that Vesuvius with its

majestic and elegant proportions is likely to continue to hold.

It was on this ground that I undertook to prepare a geological

map of the mountain on a very large scale which is now just

published.

GENERAL DESCRIPTION

ERA A. The Campanian Plain including what is now
known as the Terra di Lavoro formed in Pliocene times a great

gulf (at present represented by those of Naples and Gaeta) near

the northern end of which rose the limestone island of Monte

Massico and a few other detached masses and which extended in

the form of narrow inlets amidst the calcareous Appennies, at

the base of whose cliffs the waves of the Tertiary sea expended
their fury whilst sands and clays were brought down by the

rivers and deposited on the nughbouring sea bottom. Towards
the end ? of the Pliocene period, numerous volcanic outbursts

took place in the neighourhood of Naples. Whether the vent,

around which Somma and Vesuvius were eventually piled, ap-

peared before the first openings of the so-called Phlegroean Fields

is as yet undecided and is not unlikely to remain so. Probably
coincident with the earlier volcanic manifestations of the period,

the shallow pliocene sea-bottom was raised to somewhere near

its present level and now forms the fertile plains of the Cam-

pania Felice.

What were the characters of the phenomena or of the pro-
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ducts of Somma-Vesuvius when first it arose \vc can only judge
of by analogy. We may therefore suppose that the first materials

ejected were pumices, which were followed either immediately
or at a somewhat later period by lavas. Amongst the ejected blocks

of Monte Somma, Basalts, Trachytes and other rocks arc met
with that arc not now seen in situ there. This fact leads to one of

two conclusion, cither that amongst the earlier products of this

focus these rocks occur, or that previous to, if not during, the

earlier existence of Somma-Vesuvius, such products had been

spread over the area from neighbouring vents. Leucite which is

the dominant and characteristic silicate of the lavas, etc. of this

volcano in its more recent stages, may, have likewise characte-

rised the earlier products, should the above mentioned rocks not

be derived from this vent.

The plain which surrounds Somma-Vesuvius must he relatively

much higher than when the volcano first manifested itself
,
for

whilst the mountain grew up over 2000 in. (or 7000ft.) the sor-

rounding district must also, in the absence of rivers, have been

raised by the adition of loose materials transported to it through
the air, or by water as well as by lava streams some of which

flowed great distances over it. Sections in fact conform this and de-

monstrate that considerable additions were also being made by
the ejecta from the neighbouring volcanic vents. Now the height

of the Campanian Plain around the base of the mountain is not

very much above the present sea level and we have also evidence

that not long prior to the historic period the sea level stood

relatively much higher than at present ,
as indicated by the

Starza and Castellamare marine terraces. All these facts indicate

that Vesuvius was originally an insular volcano. The most

striking proof that it has, in times past, been much more than at

present surrounded by comparatively deep sea is the artesian bo-

ring at Ponticclli where I found leucitic lavas, scoria pumiccous
scoria to occur to a depth of 177.25 m. (or 591 ft). These lav; is

were traversed from 59.90 m. (or 200 ft) to 10.VH m, (or :J51 ft),

from the surface or 80.44 m. (or 208 ft) from the present sea level

and if they really belong to Somma-Vesuvius a considerable

inlet of the sea must have extended to near Pomigliano D'Arco

sulliciently deep for the lavas to flow into. In well-borings at

various localities around the foot of the mountain confirmatory

evidence of this kind has been met with ;
in fact , Breislak a

century since arrived at a like conclusion based on the latter evi-

dence only.

Whether the leucitic pumices, pumiceous scorias and scorias
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met with in the boring at Ponticclli belong to the initiatory stage

of the volcano it is very difficult to determine, but at any rate

they seem to prove explosive action at some period of its early

history previous to the first outflow of the Somma lavas that

are visible in the Atrio sections.

During this early stage of activity, or not unlikely previous

to it, a gigantic explosive eruption occured of a grey trachytic

dust and fragments of black scorie, which now constitute enormous

well-marked deposits over the whole of the Campanian Plain

reaching from Gaeta to Salerno , from Capri to Avellino and

Henevento and indistinctly represented at much greater distances.

This material was ejected in all probability from a vent situated

a short distance to the S. W. of Camaldoli of Naples that produced
at the same time the piperno, a more fluid analogue of the

pipernoid tuff.

ERA B. PHASE I. That portion of the history of the Som-
ma-Vesuvius volcano which is accurately known is that illustrated

by the great section of the Atrio del Cavallo where for a height
of 322 m. (or 1073 ft.) lavas, scoria, lapilli and dusts are seen

piled one above the other and constituting one of the largest

geological sections in Europe. All these lavas are comparatively
basic and contain as a characteristic mineral leucite which ranges
from microliths up to beautiful crystals over 1 cm. (or '/z in.) in

diameter. The other principal constituent minerals are magnetite
and its allies , olivine

, basic felspars as anorthite , bytownite ,

labradorite and much augite. These deposits represent, in section,

part of the materials that were added to the great cone when it

grew from about 600 m. (or 2000 ft.) to its maximum height of

about 2100 m. (or 7000ft.) and indicate a state of activity almost

identical with that presented by Vesuvius from 1631 up to the pre-

sent. At the end of the period of the formation of these ancient

lavas, etc., the mountain must have presented the appearance of a

beautiful symmetrical cone about 2100m. (or 7000ft.) high with

the sweeping curves of its flanks only broken by parasitic cones,

some of which can still be seen beneath the tuffs of Monte

Somma.
The whole of the Atrio section is traversed by numerous

dykes many of which no doubt reached the surface and there

supplied parasitic cones and the resulting lava streams. Some of

them are hollow or in other words the central fluid portion

having drained out from some parasitic cone at a lower level

on the flanks of Somma. Some even have been refilled and again

emptied no less than three consequitive times.
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Near the centre and lower part of this great section

corresponding to the nuclear portion of the ancient cone all the

originally loose materials such as scoria, lapilli, etc. are compacted
and soldered together, no doubt in consequence of the original

weight of the cone and the high temperature in the vicinity of

the old chimney. The deposits of this age arc also visible in

most of the valleys of Monte Somma where they have been

uncovered and cut into by denudation.

ERA C. PHASE II. The great volcano next became dormant
for some considerable time so that vegetable soil was formed on
its surface and valleys were excavated.

PHASE III. Period 1. Pending the 'progress of denudation

above, the stagnant magma in the volcanic duct beneath was

gradually dissolving H
2 (1) supplied from the surrounding

aquiferous rocks until the tension of the solution rose to a point

sufficient to overcome superincumbent obstacles and an explosive

eruption occurred forming a crater which truncated the great
cone. A very vitreous pumice of whitish colour mixed with the

debris of the summit of the cone was spread over the surrounding

country as a thin but most persistent bed of from 0.10 to 1.00m.

(4 to 40 in.).

Period 2. Later as the magma rose from deeper sources,

where it had dissolved less H,0 it expanded to a less degree,

cooled more slowly and consequently became darker (chocolate)

in colour due to the formation of microliths and numerous

crystals of cxtratelluric felspars, amphibole, micas etc. The de-

posit of this scoriaceous pumice, or often pumiceous scoria, may
attain as much as 4 m. (12 to 14 ft.).

Period 3. Superposed upon the last but without any definite

unconformity are beds of fine rounded lapilli in which the

essential eruptive ejecta form the smallest portion and consist

of fragments of dense, crystalline, black, pumiceous scoria an

exaggerated crystalline condition of the products of Period 2.

Rounded lapilli of dense leucitic lava, no doubt derived from the

crater sides and ground up until small enough to be carried to

the slopes of ami volcano, constitute the most important consti-

tuent of the deposit ; there are
, besides

,
numerous yellow or

brown much fumarolised fragments of similar rocks. The

thickness ranges from 0.80 to 4.00 m. (2 V, to 13 % ft.)

(1) The formula is used here as it denotes no special physical

condition of the substance it represents. The phenomenon is analogous,

at the temperature at which it occurs, to the solution of C0 2 in water,

at ordinary temperatures.
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Period 4. The last described deposit sometimes passes up
into, or may be represented by ,

a bed of very coarse leucitic

breccia. This deposit is remarkably developed in the Vallone Pol-

lena and Grande above Massa di Somma where the valley sides

show a thickness of from 2 to 55 m. (7 to 64 ft.). In a purplish

brown dust are numerous fragments of old lavas
, scorias and

other constituents of the great cone; the blocks of the first named
often attaining some tons in weight. How these materials reached

this particular slope of the mountain in such abundance cannot

be determined
;
two alternative explanations , however , suggest

themselves either they are alluvial from the wash of the crater

walls, having issued by the lower lip or a lateral baranco" of the

newly formed explosion crater at the commencement of the PHASE;
or they represent the last explosive efforts of PHASE III, ejected

from some later opening which may possibly be represented by the

depression between I Canteroni with the Observatory ridge and

the mass of Somma. The internal arrangement of the materials

is rather against an alluvial origin. It must be remembered that

the main explosive crater must have been much smaller than

that represented by the present Atrio del Cavallo.

From these deposits it is seen that PHASE III commenced with

a violent explosion, which after excavating a crater and covering
the mountain slopes with a white, vitreojis, and later by a denser,

darker, more microcrystalline pumice, the explosive action was
reduced to grinding up the materials of the crumbling in edges
of the crater cliffs and ejecting them as small fragments until

most likely the vent choked. Probably after a short time the

obstructing materials were suddenly blasted out giving rise to

the Period 4.

PHASE IV. As I have elsewhere explained the mechanism of

eruptive action, we should expect that the direct sequence to the

above phenomena would be the issue of magma from the chimney,
no longer so rich in vapour as to be fragmentary, but in the form

of continuous lava flows. It is the appearance of these lavas

or the return of chronic activity which constitutes a new

phase. What repair, if any, to the crater of PHASE III took place,

nothing is known, but it is not unlikely that an eruptive cone of

considerable height was built up though no lava streams seem to

have overflowed the edge of the great crater, instead, radial dykes
reached the flanks of the great cone and burst forth, building

up parasitic cones from which streams of lava poured. Two of

these eruptive apparatus are well shown in plan in the large

geological map; that of the Val Sanscv.crino at an altitude of 375 m.
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and one of the the Yal. Von Buch where the eruptive cones are

scon in section, whilst at a lower level on the slopes, the lavas thai

issued from the same are exposed in numerous ravines, imlirafrd

in the map by a brown tint. These lavas diU'er from the older

ones of Somma in that their felspar is in considerable part a

sanidine or near ally, whilst leucite is nearly absent and the

lava, especially the earlier outflows, possesses a very fine vesicular

structure more of a pumiceous than a scoriaceous character.

At the Val. San Severino two distinct lava flows arc superposed,
the upper approaching much more the usual type, showing
that the activity was still advancing towards the true Vcsuvian

character thus really representing two eruptive periods.

PHASE V. What circumstances brought about a stage of

repose in the volcano 1 can offer no suggestion, but that such

repose did occur is proved by the numerous deeply weathered

surfaces and vegetable soils subsequent to the last deposits and

antecedent to the ejection of new eruptive materials.

PHASE VI. periods 1, 2, 3, 4. The energy stored up during
the preceding epoch of quiescence again resulted in explosive

eruptions: no less than four of which occurred consecutively

during PHASE VI. The description of each would here occupy too

much space and for minuter details reference should be made to

my original paper in the Quart. Jouru. Geol. Soc. Loud. 1884.

Each eruption was characterized first by the emission of lighter,

whiter, more vitreous pumice with porphyritic enclosures of in-

tratelluric or pre-eruptive formed minerals, principally sanidiuc,

amphibole, mica and a little magnetite, followed as the eruption

progressed by more microlithic, denser, and 'darker varietes] with

much pyroxene and magnetite dust and microlithic felspars but

with no leucite. These beds of pumice contain also numerous

fragments of old lavas, scorias, etc., constituting the remains of

the great cone which was being eviscerated by a gradually

enlarging and deepening crater. The apex of this crater soon

extended down below the limit of volcanic rocks into the subvol-

canic platform so that we find numerous fragments of fossilife-

rous quaternary (?) calcareous conglomerate , quaternary clays,

mudstones and sandstones in the bottom of the deposits of perimi I

whilst the subjacent baked limestones were reached towards

the end of that outburst. In later eruptions, especially that of

jx'i-iod 4 the crater apex had extended down to the deeper-seated

limestones, often entirely converted into different silicates or

ultrabasic rocks, so as to graduate into the very volcanic rocks

that metamorphosed them. In fact these accidental ejcctamenta
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form a very important constituent of the deposits. I have esti-

mated that at the end of the four eruptions the crater apex must
have been 800 m. (about ,><><><) ft.) below sea level.

The third and last material ejected in all these explosive

eruptions is a fine dust \vhich is produced in part by the interstitial

disintegration of the magma by the formation and escape of

vapour, which, however, is then no longer sufficiently powerful
to project any materials but fine dust so that they could fall on

the cone sides beyond the crater rim. Some of the fragments of

the cooled magma, materials from the crumbling crater-walls, etc.

gravitating down to the crater apex where meeting at the bottom

with the escaping vapours are by them churned and ground up
and ejected from time to time as fine lapilli, sand, or dust. These

dust deposits are often met with on Monte Somma, and possess a

vesicular, pisolitic, concretionary, to false-bedded or even re-sorted

structure due to their deposition taking place at a time when
rain was falling more or less plentifully.

All these eruptions were prehistoric with the possible exception
of the last, about which some doubtful legends are sometimes

quoted. Each one did much to progressively excavate an extensive

crater within the heart of the great cone, truncating it to

nearly one half of its original height. The limits of this crater

extend from about the 650 m. contour line on the S. of the

mountain round the Val d'Inferno on the E., the eastern end of

the Canteroni ridge on the \V., and the great escarpment of

Monte Somma that overhangs its remains , now known as the

Atrio del Cavallo. The great Atrio cliff section is part of the

old crater wall which may have slightly been re-pared by the

first historic or plinian eruption. Some, if not all, of these outbursts

occurred from an axis to the W. of S. of the one around which the

old cone of Somma had been built up; a very common occurrence

in volcanoes. The reason of this displacement was in a 1
! probability

the resistence offered by the old plug of cooled lava filling the

chimney and the greater height of superincumbent rock over

the old axis of the cone. The crumbling in of the sides and the

materials washed down from them soon tilled up this great hollow

nearly or quite to the level of the deepest notch of the lower

edge of the crater rim in which state it was in the time of

Strabo and Sparctacus. Some old wall paintings found at Pompei
show us the cone truncated obliquely, due as I have said to the

excentrieity of the axis or axes of the explosive eruptions. It is

to this ruin of the grand old cone that the name of Monte Som-
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ma is now understood by geologists, which corrisponds to that

portion of the mountain in existence up to the year A. D. 79.

PHASE VII. /v,vY>//. ;. In the year A. D. <>3 a violent ami

destructive earthquake to a great extent ruined the town of

Pompeii, which was followed by other shocks. In the month of

November A.I), 70 another explosive eruption burst forth destroy-

ing Pompei , Ilcrculancum
,
Stabiae and numerous villages and

country houses. The materials then ejected arc very similar to

those produced during the earlier explosive eruptions with the

exception of one very important character, namely, that all the

pumice contains microlithic leuciteiu considerable abundance which

not only is the case with this, but also with every subsequent

eruption. We know from Pliny's account that the wind was

b'.owing from the N. so that the pumice beds of this eruption are

hardly recognizably represented N. of a line drawn E. and YA .

through the Punta del Nasone, the highest point of Monte Som-

ma, whilst it forms very important deposits to the S. of that line,

and especially to the E. where great quantities fell upon the

limestone mountains of the Sorrentine peninsula, although the

culminant point, M. Santangelo, is 160 m. (or 500 ft,) higher than

the present summit of Vesuvius, that is to say 500 m. (or about

1500 ft.) above the lowest edge of the then crater. The characters

of the ejectamenta can be beautifully studied in the streets of

Pompeii where they are separable into three divisions of (1
st

)

white vitreous pumice, 2m, (or 6 ft.); (2nd ) darker microcrystalline

pumice, 2 to 3 m. (or 6 to 12 ft.); (3rd ) pumiceous dust, which is

nearly always pisolitic and of variable thickness. At Herculancum

these several materials , mixed with others into one rather

uniform paste, has gradually consolidated into a more or less

compact yellow tuff, which attains a thickness of 20 m. (or 60 ft.)

or more ; whilst that covering Pompeii rarely exceeds 8 to 10

m. (or 25 to 30 ft.) and often is much less. At Pompei the regular

arrangement and stratification indicate that the materials fell

through the air; whilst those at Herculaneum on the other hand
owe their present arrangement to the action of water collecting
and transporting the materials down some barauco or valley.

It is probable that this eruption, even at its commencement,
did little to enlarge the preexisting crater but probably towards
its close it built up a narrow, low crater ring within the great
Atrio crater , thus laying the foundations of the new cone of

Vesuvius.

PHASE VII. periods 2 to 6. In the years A. I). 203, 243,
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305, 321, 471 or 472 and 512 *
eruptions are recorded from Ve-

suvius. The long intervals between each with no record of chronic

activity intervening indicate that these were more nearly related

to the explosive type of eruption and deposits of materials corri-

sponding to such do occur at the Canale di Arena and many
other spots. The different beds vary very much, but all present

certain characters in common. In the first place the essential

ejectamenta contain leucite in abundance. This mineral attains

in these pumiceous scorias and scoriaceous pumices the greatest

size and perfection so that beautiful crystals nearly 3 cm. in

diameter are sometimes met with. The shorter intervals between

the outbursts and the shorter time allowed for the solution of

H 2 will account for this, as well as for the denser more microlitic

and crystalline structure with marked increase in size of all the

cxtratelluric minerals and the presence of fewer sanidincs and

amphiboles. One bed indeed is composed of a very vesicular scoria.

In my original memoir an attempt is made to correlate these

deposits with some of the above mentioned eruptions,
All the recorded eruptions of 1036, 1038, 1049, 1138, 1139,

1306, 1500, 1568 and probably many others, from what little

is known of them, were of the paroxysmal, rather than the

explosive type. It is not unlikely that the main portion of their

products were fragmentary and went to build up the Vesuvian

cone as represented in engravings before 1631. In fact the great

developement of cone and small crater indicate with certainty

the feeble disruptive power of these later outbursts. It is men-

tioned that in one or two cases lava flowed, but if so it probably
was confined within the then unobliterated crater fosse between

the new cone of Vesuvius and the great crater rim of Somma.
ERA D, PHASE VIII. In 1631 there occurred one of the most

terrible eruptions of Vesuvius. It was not of the explosive but

rather of the paroxysmal type and besides the fragmentary ejecta

consisting of scoria, lapilli, sand, etc., numerous large streams

of lava poured down the slopes of the volcano burning up in

their course and burying towns and villages with a great destru-

ction of life. Since that date the volcano has never been comple-

tely dormant for any length of time. Generally its activity consists

of feeble but constantly varying explosions at the main vent,

* Since writing the above, evidence has been brought forward of

an eruption in A.D. 780 when, from the description , lava appears to

have flowed.
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accompanied often by a slight dribbling of lava from some lateral

opening near the summit of the great cone. This state is inter-

rupted from time to time by paroxysmal eruptions which are

due to the formation of radial dykes extending from the main

chimney outwards to the slopes of the cone. As much of the Uva

as there is in the main chimney, above the level of the new

vent, drains off immediately, thus lightening by so much the

pressure on the remainder, which, consisting of a solution of ;t

gas in a liquid, immediately on the pressure being reduced, froths

up and issues forth after the first lava by the lateral outlet,

whilst most of the vapour escapes up the main chimney. It

follows therefore that, other influences apart, the outpour of lava

is in direct proportion to the vertical distance between the ori-

ginal height of the lava column and the level of the new lateral

opening, though the quantity is much more than that which was
contained in the chimney above the level of the lateral opening
The principal parasitic cones now visible of which the dates of

their formation are known are those thrown up during the eru-

ptions of 1760, 1794, and 1801. The largest, however, is Camaldoli

della Torre, which is certainly of considerable antiquity since the

monastery built on its summit dates from a period earlier than

1631. I have never found any evidence that could" fix its date

more approximately except the following. On the coast opposite

there crops out a peculiar and unique, fine, vesicular lava which

is covered by some remnants of the pumice beds of PHASE VI.

The rcscmblence of this lava to that of PHASE IV, the fact that

it is earlier than Phase VI make it not improbable that it may
be of the age of the former. In a well recently made at the foot

of the Camaldoli cone, scoria much resembling the above men-

tioned lava was obtained and it may hence be suggested that

they both issued from this spot. All therefore that may be said

is that probably Camaldoli is referable in age to PHASE IV. The

Fosso della Monaca , a deep conical hollow bordered by a rim

of lava scoria , stands just above a lava-cake and scoria cone

called Bocca il Viulo. They both appear comparatively fresh and,

although their date is not known, there in some evidence to show

that they were both points from which issued part of the lava

in the 1031 eruption.

The lavas of PHASE VIII differ little from those of Monte

Somma, the larger streams are generally finer grained because they

have come from great depths and issue more quickly , whilst

the smaller streams that dribble near the top of the cone are

characterised by larger crystals, especially those of leucite, owing
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to the long time allowed for crystallization whilst the magma
is simmering in the top of the chimney. For the same reason
the larger streams arc generally very rough and scoriaceous on
their surfaces whilst the shorter ones tend to have a corded

surface since their contained H2 has to a great extent been boiled

oft' before they flowed out. The same arrangement and characters

can be traced in the ancient lavas of Somma
, only they often

appear to be more leucitic since that mineral from the more
advanced decomposition is whiter and more obvious.

During this recent phase of Vesuvius dense black lapilli

has been spread over the slopes of the volcano for considerable

distances and form deposits of .considerable thickness. As we
recede from the eruptive axis of Vesuvius the deposits of these

lapilli thin out so that they offer no definite boundary line. I

have , however , attempted to indicate on the great geological

map the area where these lapilli form an important constituent

of the surface soil by the red dots on green. The great screen of

Somma seems to have confined their distribution to the N. and

they extend much farther to the E. than the W. probably because

strong winds were blowing in that direction during some of the

great eruptions. The valleys and ravines on the E. N. E. slopes

of Mt Somma are thickly clothed with a man'.le of these lapilli

so that few of the older deposits are visibilc.

SURFACE EROSION

The sides of Monte Somma are scored by deep valleys and

ravines which were in great part cut out before the old Somma
cone was truncated down to its present shape, as the valley de-

pressions extend up to and notch the crowning ridge forming a

series of serrations. Physically each valley may be divided into

three sections the upper third has the greatest fall but widest

area and forms the gathering ground for the water which decends

to the middle section, where from a slightly diminished inclination

and the great head of the water, erosion progresses with great

violence, cutting out deep and narrow ravines. As it decends, its

energy has been gradually expended, it is charged with enormous

quantities of solid matter (often 15 to 20 p. c.) and on reaching the

lower third of the vallejywhere the incline is but slight, its speed
is diminished and much of its burden is deposited as it flows

on, though a considerable volume sinks into the porous soil.

In consequence of this the solid materials , which had already

been deposited in the form a dejection cone or alluvial fan,
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eventually blocks the course of the stream, so that it eventually
has to cut its way through this cone, forming a lowly inclined

valley and bounded by almost vertical escarpments, locally called

a Lagno, whilst the upper portions are called Vallone. The result

of all this is that the upper section of the valley is almost un-

eroded, the middle section looses much material and therefore

lowers the surface of the mountain at those levels , whilst the

toe of the slope is pushed out on to the plain, so that the vol-

canic cone assumes a concave slope not due to subsidence as is

sometimes supposed to be the cause. As long as the valley is

being excavated in the soft materials these crumble away and

leave sloping banks but when the old lava streams are reached

and cut into, the sides then formed remain perpendicular so that

the Vallone would consequently show a Y shaped section. When
erosion extends down and through the lava beds which alternate

with scoria and other fine materials
,
the vallej

7 bottom gets

broken up into steps because the lava beds resist erosion and

remain as ledges, which of course much impede any further rapid
excavation. All these valleys are for the greater part of the year

quite dry and it is only when the rain-fall is in excess of the

rate of absorption by the porous soil that these valleys become

water, or more properly mud, or moya courses.

Along the intervening ridges the usual foot-paths are made

and on account of the incoherent nature of the more recent

deposits (PHASE III, IV, V, VI, VII, VIII), the vegetation shield

of the surface gets cut into and gives the rain and wind a fair

start soon converting the tracks into deep narrow trenches often

not more than 3 or 4 m. broad and 10 m. or more deep. This

commencement of a valley , for it eventually becomes one ,
is

called locally a Cupa.

During different great eruptions, the valleys have been choked

by the ejecta and then cut out afresh, sometimes along a new

axis
;
the Vallone di Pollena is a good example of this and a

section of it to scale may be consulted in my original paper

already cited.

Want of space limits this description rendering it very

sketchy but it must be born in mind its only object is to give the

reader an. idea of the principal facts. Anyone requiring further

details may, for the time being, conveniently refer to the following

papers.

Phillips J. Vesuvius. 1868.

LobleyJ.L. Mount Vesuvius. Second edition, London, 1889.

Johnston-Lavis. The Geology of Monte Somma and Ve-
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suvius being a Study in Vulcanology. Quart. Journ. Geol. Soc.

Land. 1884, Vol. XL. pp. 35-112, 2 wood-cuts and 1 coloured

plate. The Relationship of the Structure of Igneous Rocks to

the Conditions of their Formation. Sci. Proceed. R. Dublin. Soc.

1886, Vol. V. N. S. pp. 112-156. On the Form of Vesuvius

and Monte Somma. Geol. Mag., Dec. III., Vol. V.,pp. 445-451,
Fig. 1. The Geological Map of Vesuvius and Monte Somma.
Scale 1:10,000. With a short letterpress description. Philip &
Son, 32 Fleet Street, Lond.



CHAPTER IV,

ON THE EOLIAN ISLANDS

AND ON PUMICE STONE

BY D.r L. SAMBON

Jrof. J. W. Judd published in the Geol. Mag. for 1885 an

interesting series of papers upon the geology of the Lipari
Islands More recently. Doctor Johnston-Lavis in several

publications as well as in the proceeding account has well

illustrated the physical history of Lipari and especially the last

eruption of Vulcano, the mas ses of obsidian and pumice ejected

by it and spread in great abundance around the base of the

cone, as fruit from the pine of smoke which rose as a gigantic

mass from time to time from the crater, will always retain the

expressive name of Bread-crust bombs. In consequence I should

only repeat what has already been said were I to write upon
the same subjects. I will therefore only give a few unpublished

notes, on the pumice and obsi- dian of Lipari and some legends
of the locality.

The Eolian archipelago composed at it entirely i of volcanic

materials is of uncommon interest to the geologist. Its islands

represent the summits of an extensive submarine volcanic region
that emerges above the surface of the sea, and is situated between

the phlegrsean fields of Sicily and fertile Calabria.
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The first formation of these volcanoe s extends back to the

early pliocene (astiano). Prof. V. G. Seguenza discovered on the

N. coast of Sicily between Capo Orlando and Faro, opposite the

Eolian Islands , stratified deposits of pumice , etc. mixed with

numerous fossils which without doubt belong to that epoch.
One day , possibly during a dead calm , a frightful struggle

commenced betwen fire and water. One can imagine an immense
column of water rising as from a gigantic torpedo explosion,

accompanied by clouds of vapour and fragments of rock, shutting
off the light of day. On the surface of the sea

,
dark irregular

waves covered with pumice, algae and dead fish, rolled towards

the shore. At night great columns of smoke illuminated by

lightnings, and showers of red hot stones, showed like an im-

mense flame rising from a terrible conflagration. The enormous

collection of dust, rock fragments and lavas accumulated and rose

above the surface of the sea forming islands from which still

flowed the lava.

Thus appeared these islands, as, in our own epoch, have

risen Graham's island, Santorin and Sabrina. Many of these were
soon destroyed by the waves, but where outflows of lava took

place , the more compact rock was able to protect the looser

materials from the action of the water. There have also been

recorded in historic times the separation of large islands into

smaller ones or the entire disappearance of one or more.

The orography of this arciphelago must have continually

changed from the time the first island emerged till the present day.

In the year of Rome 627 Vulcanello rose ,
and by other

eruptions, was united to Vulcano in 1570. The great island of

Eolia that once existed between Stromboli and Salina is now
reduced to several different islets and reel's, ruins of the ancient

cratnric amphitheatre (1).

The islands that constitute the actual archipelago are the

great monuments of its history. Every stone is an inscription or

epitaph in which the geologist reads the details of this terrible

battle of Titans.

Volcanic islands which at all times and places emerged or

were destroyed, were certainly the origin of the many legends

of mysterious islands which one meets with in reading medieval

writings , and especially Arab Chronicles. Even Christopher
Columbus speaks of capricious or enchanted islands which at

(i) See note to page 62.
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times arc invisible to navigators and at other times allow them-

selves to be seen, but never permit anyone to land upon them.

These fugitive lands were also called St. Brandon's Islands in

consequence of the legend that this saint on his voyage to the

Isles of the Blessed, landed with 17 devotees upon the back of a

whale. The fear of demons and enchantments terrified the most

courageous mariners the moment they observed any uncommon

phenomenon. Before their minds was always the immense h md
of Satan which often had emerged from the waves grasped s'.iips

and dragged them down into the abyss.
The actual Lipari islands present several eruptive centres of

different periods, immense agglomerates and flows of a variety of

products. Prof. Judd divides their eruptive cycle into three phases.

1 st At first one great volcanic mountain was formed.

2nd Radiating from this central volcano three fissures appear
to have been originated, and ah various points along these fissures

volcanic cones were thrown up, and numerous eruptions took

place.

3. The apparently dying energies centred in this volcanic

district were localized at two almost extreme points.

The products of these three periods are different. In the

first we find various trachitic materials approximating to, but

never reaching ,
the basalts on the one hand , and the quartz

trachytes on the other. The second period is also formed of

trachytic lavas, but there appears to be a constant tendency in

them to graduate towards the rocks of the basaltic type.

In the third phase, whilst Vulcano is still active, ejecting

very acid materials such as quartz trachyte (liparite ), which

often assumes the vitreous condition, Stromboli, the other active

volcano at the opposite extremity of the group, gives forth ma-

terials essentially basic, as dolerite and basalt.

Nearly all these glands have the form of truncated cones.

The most central is Saliua, formed of two volcanoes which have

a common base and are similar in form ,
in arrangement and

height (1). The other isles are disposed along three radii more or

(i) To the N. W. side of the island the toe of one of these cones M.

dei Porri has been drilled away by a large explosion crater, during the for-

mation of which considerable quantities of a basic pumice was formed and

spread over the island. These pumice beds exhibit the peculiar division into

vitreous and microlitic varietes as first described by me at Vesuvius and

elswhere. More than a third of this crater ring has been carried away by

the sea but the Scoglio Faraglione marks a remnant. EDITOR

b
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less straight which start, in fact, from Salina. Upon the N. N. E.

radius lie Panaria, Basiluzzo, Lisca Bianca, Lisca Nera, Bottaro,

Dattilo , and the Formicoli ; so many ruins of a single volcanic

island now destroyed, the largest and probably the oldest of the

group (1) which now is only a great submerged solfatara, a drown-

ing volcano, its last gasps a gush of carbonic acid and sulphuretted

hydrogen rising in great bubbles to the surface of the water near

Bottaro, which the sailors and fishermen call Caldaie.

Farther on is Stromboli, the great, natural lighthouse of the

Mediterranean, notable on acount of its approximately circular

plan and its constantly active crater. To the N. E. , about a

kilometre distant, rises from the sea with almost vertical walls

a rock called La Petra or Strombolicchio, a great mass of very

compact trachyte, the last remnant of another eruptive centre

dismantled by the waves which, during a tempest, often cover it.

On the western radius is Filicuri, composed of two volcanic

cones one much higher than the other. Farther on lies Alicuri,

composed of a single cone with very irregular outline in conse-

quence of the numerous lava streams, that reached the sea. So

extensive is the growth of heather upon this island that its

name is supposed to be derived from that circumstance. A great

distance off is the small island of Ustica.

On the southern radius stands Lipari, formed of several vol-

canoes, irregulary arranged and differing in form, size, and age.

Finally rises Vulcano, an immense ancient crater from the centre

ofwhich emerges the cone of historic eruptions. Near the northern

ruined edge of the crater-wall is situated Vulcanello joined to it

by a narrow neck of land.

These islands were called by the Greeks Hephestiades and

by the Latins Vulcanise ; the famous forges of Vulcan and his

Cyclops. They were also called Eolian isles from Eolus whom fable

raised to be god of the winds and who gained his reputation by

predicting the \veather from the smoke or the columns of vapour

rising from the active volcanoes of his dominions. Even now the

Liparites consult the summit of Stromboli and Vulcano, whose

vapour ous plumes, indicating the direction of the wind and the

(i) The popular idea was that this group was once a single volcano

which to my mind is quite a falacy for both Panaria and Basiluzzo are very

extensive and well preserved remains of domes or mamellons of quartz

trachyte whilst some of the islands are comparatively basic in composition.

EDITOR
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hygrometic state of the atmosphere , are precious indications

of the weather.

In the middle ages, when the wonders of mythology were no-

longer received, religious legends were attached to these volcanoes

and still live in the popular mind.

It is said that Theodoric was confined in the crater of Vul-

cano as a punishment for his sins. A monk of Lipari asserts

that he saw him dragged to the island with his hands bound

behind him, barefooted, and taunted by the unavenged spirits of

the pope John and the Patrician Simmaco who hurled him into

the burning crater.

When S. Calogero inhabited a hermitage on the island of

Vulcano, he recounted to a pilgrim who went to visit him " Do

know you that in this island are hollow places, full of wind and

fire which escapes from certain apertures of this mountain com-

monly called the bocca di Vulcano ;
there one often sees going in

and out demons in different shapes ". In consequence of the de-

vils becoming too insolent in the island of Lipari, S. Calogero
himself drove them from the Montagna delle Pietre Nere, where

they lived, They then took refuge in the stufe (fumaroles) pro-

ducing terrible explosions , and in consequence even hence the

holy man hunted them out and drove them into the crater of

Volcanello, finally compelling them to give way to their rage
in Vulcano.

The largest of the Eolian islands is that which the Greeks

called Aixaga that is The Splendid. It is certanily one of the

most beautiful among the Mediterranean Sirens renowned for

the variety and beauty of its rocks, the fertility of its soil, the

mildness of its climate, the pumice stone with which it provides
the world

,
for its sweet currents ,

and its exquisite wine. At

one time it was powerful , and its fleet was queen of the seas

by which it dispatched splendid monuments of art, to Delphos in

perpetual memory of its victories in the Mediterranean ; now
it is a colony of convicts,

There still exist at Lipari, as remnants of volcanic activity,

two thermal springs one of about GO C. to the left of Bagno
Secco and forming a brook of such volume as at one time to

serve as motive power to some mills; the other of 02. 5 C. in the

valley of Bagni Caldi, where it issues from a cave and is em-

ployed for bathing purposes. In this western region of the island,
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and especially in the neighbourhood of M. Mazzacaruso, the lavas

and agglomerates have undergone much decomposition by re-

cently extinct fumaroles. A few other unimportant thermal

springs and fumaroles of aqueous vapour at a short distance

from the city , and others seen by Mercalli on the S. E. flank

of M. Sant' Angelo.
Of eruptions at Lipari there are no definite records, and it

is doubtful whither we may believe adlitteram a codex of the XII

centiu y, recently discovered by P. Cozza in the Library of the

University of Messina (N. 103, p. 168), in which, commenting the

words of S. Patrizio upon subterranean fires, are added those

which later were written by the monk Gregorio inspired by the

sight of fiery volcanoes (1).
" In this manner have spoken the

saints : if some one does not believe, let him consider the island

of Lipari which is so subject to fire that the sea boils to such

an extent as to swallow up ships which happen to be there,

whilst pitchy lava flows, and tremendous thunderings are pro-

duced. Then all Lipari trembles with the shocks, the sea sand

on fire is raised even from the deeps to infinite heights and is

transported by the winds to great distances ".

" Some say that when it is known that some vile and ini-

quitous person leaves this life , then those places experience

eruptions and thunder as if he had been condemned to expiate
his crimes there ".

" For at these places even I, Gregorio, passing after the

sacred synod of Nicea , heard and and saw these marvellous

things ".

What the old monk says of submarine eruptions is exact. At
all periods we have descriptions of eruptive phenomena in the

sea near the Eolian Islands , and in nearly all the- eruptions of

Vulcano the neighbouring water has become torbid and agitated

by a multitude of big bubbles, with scoria and dead fish on the

surface.

In the last eruption which the Geologists' Association wit-

nessed, the submarine cable was broken three times since it was
laid in 1881 between Capo Milazzo in Sicily. Dr. Johnston-Lavis

first drew attention to this fact, and the details of the later

ruptures were carefully published by Sig. G Platania. The first

(i) The eruptive mouth and obsidian lava stream above Canneto which

has a very recent look and is known by the name of Forgia Vecchia (old

forge) which would rather indicate activity at that locality within the me-

mory of man. EDITOR
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time was during the night of Nov 21-22, 1888, at 5.924 knots from

Lipari. A considerable portion was then found beneath stones and
mud. The second was on the 30th of March 1889. The cable was
not broken; but, in the words of the commander of the repairing

ships Robt. Greely, the central conducting wire was bared, the

guttapercha covering softened, the jute involucre worn away and
the steel wires bared and eroded for a distance of about 90m.
The cable broke whilst being removed from the water, although
it should have resisted a much higher tension. At that spot it

was observed with astonishment that the sea was 68m. less than

the depth obtained in soundings made on previous occasions.

The third fracture occured the 11 of the Sept. 1889. The cable

was found crushed in several points but rather nearer to Lipari,

and at one place it was entirely severed.

At the time of the first repture the fishermen saw a boiling

of the sea and much pumice in the water. On Nov. 27 at about

3 p. m. Signor Picone, who happened to be in a boat about 1 km .

east of Vulcauo, all of a sudden was nearly wrecked. The sea,

that before had been perfectly calm, became agitated and boiling,

whilst pumice floated at the surface. The boiling covered an area

of 300 m. Contemporaneously Vulcano gave an explosion of

stones and lightning.

This is not the only example of the breaking of a telegraph
cable fixing the site of a submarine eruption.

The town of Lipari offers few objects of archeological inter-

est. In the piazza near the quay is a statue of little artistic

value but important to the Lipariotes as being that of their patron,

St. Bartolomeo. It may be interesting to mention here the origin

of the special favour in which this saint is held by the inha-

bitants.

Sicardo, a tyrant of Benevento , upon whose conscience

weighed innumerable murders , rapes ,
treason , robbery , and

torture, having learnt that superstition could make amends for

crimes, sent envoys to all parts in search of bones and relics of

saints; He had already collected many a treasure, when there

fell into his hands a most miraculous relic , unequaled b^v any
other. The Lombard ships which cruised about the isles chasing

the Saracens in 838 found, on touching at Lipari ,
the body of

S. Bartolomeo well presevered and entire in a marble sarco-

phagus which had come floating from the mouth of the Ganges
to the Eolian islands; where, being recognized, and how should

he not be!; altars were raised to him and he was adored, until
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the musulmans spoilt everything. Of course the the saint's name
is a very common one amongst the inhabitants of these islands.

We had hardly landed at Lipari when we were met by a

little, badly dressed, bare-footed man, the guide Bartolomeo "im
buon diavolo" who, the moment he saw Dr. Lavis capered about

and showed his joy just as a dog does on meeting his master.

We proceeded with him to a " cantina
" where the excellent

malmsey wine of Lipari soon restored our forces. We then decided

to make the ascension of the M. della Guardia , to observe by

night an eruption of Vulcano.

Bartolomeo collected several boys, not a difficult matter, for

at the door of the "cautina" all the urchins of the place had

gathered. The boys lit up large bundles of sticks to serve as

torches and we started. The torches gave plenty of cheerfulness

but little light, and the path was so bad that we often stumbled.

Nevertheless we got up pretty quickly being urged by desire and

curiosity.

It was a soft and serene night, without moon, but brightly lit

with stars. The boys disputed for the torches which gave out

showers of sparks; we chaffed each other whilst Bartolomeo, at

the top of his voice, sang to a " buccuzza zuccarata, capilli riccia,

ucchiuzzi sapuriti
"

( sweet lips, curly hair, and delicious eyes)

Arrived at the top , we extinguished the torches
, leaving only

the lantern of Bartolomeo alight. The boys dispercd to pick

grapes whilst we gazed into the immense obscurity in which with

difficulty Vulcano and Vulcanello could be distinguished like two

confused black patches. The roar of the waves was audible, and

we asked each other whether it was not the boiling up of Vul-

cano. To the N. N. E. from time to time the fires of Stromboli

shot forth.

In the Eoliau islands there are several mountains called

Monte deila Guardia on account of the permanent sentinels that

occupied their summits even up to 1830 to give warning of the

approach of Saracen corsairs, who often came from Algiers and
Tunis on predatory excursions.

A story is told that once upon a time a large fleet was
signaled, and the poor desperate Lipariotes addressed their sup-

plications to S. Bartolomeo
; who appeared with a knife in his

hand, and ascending to the castle cut some leaves of the fig

cactus which he threw into the sea. These leaves immediately
turned into so many ships, upon which the Liparotes embarked
and chased off the pirates away.

For more than an hour we remained sitting on the ground
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awaiting an eruption, and were just on the point of leaving when
at 10.30 p. m. the crater of Vulcano exploded with great violence,

^berating immense volumes of vapour. In the gigantic smoke co-

lumn we saw five successive flashes of lightning of a clear azure

color, and shortly after was heard the thuunder mingled with the

roar of falling stones. The lava fragments thrown on to the slopes
of the cone retained for some time their incandescence of a dark
red colour. Farther off to the S. W. the scoria set kindled the

broom-bushes, from which rose brilliant flames forming a striking
contrast to the dark red reflection from the column of vapour.
In a few moments nothing was observable except a cloud of dust

which the wind spread across the starlit heavens.

In returning on board our steamer we were again feted by
Nature's fireworks, every stroke of the oar, every shake of the

cables produced phosphorescent tipped waves of rare beauty in

censequence of the great abundance of Noctiluca miliaris.

Some products of these islands particularly interest visitors

from northern climes, and perhaps a few notes on some of them

may be of interest to future travellers.

The Opuntia ficus indica "fichi dTndia" or prickly pears, a

plant of South American origin, grows in great abundance in

the Eolian islands and all Sicily. They form long impenetrable

hedges and often wall in the farms. The fruit of this plant is

often the only summer nourishment of the peasant. In the Piazza

of Lipari where the market is held , stand rows of peasants

behind baskets full of this fruit. The moment a customer

approaches these sellers remove the skin of a dozen fichi with

incredible dexterity. Even if several customers come together,

however quickly they may swallow the fruit, the seller does not

allow them to remain empty handed.

At the time of our visit the convicts could be seen running

about with large willow or bamboo baskets full of the little blue-

black grapes of which our so called dried currents are made. The

heat, our thirst, and the sweetness of these minute grapes made

us play havoc with numberless bunches. To make currents the

Lipariots pick the grapes when quite ripe, throw them into a

lye made from wood-ashes of varying strength according to the

maturity of the grape, and then dry them in the sun.

All the best pumice of commerce is obtained from the north-

east region of the island of Lipari extending as far as the
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summit of M te S. Angelo on its northern slope. The quantity is

prodigious that was ejected during the eruption of Campo Bianco.

It is excavated at the Fossa Castagna near M. Pelato, at M. Chi-

rica, and on the shore of the Mosche.

I visited a quarry of M. Pelato on the outer southern side.

The height was about 1'50 in. and 1m. large. The entrance

was sustained by poles , faggots of brushwood and stones ;
at

first one descended for 160 stej.,s, then one ascended for about 50

in. where two naked men were digging in the dull light of an

oil lamp. In decending I met some young men who were carrying

up baskets full of pumice. They wore short coarse linen drawers,
and on their naked breast hung the blessed scapulary. On my
arrival at the workes they made me sit down on an empty basket

while I watched the men dig out the pieces of pumice , often

the size of a human head, from the imbedding matrix, which is

composed of different sized fragments and dust of the same

material, pressed together, and forming an incoherent tuff. They
told me of their poor wages , and the dangers of their work
in consegucnce of the frequent collapse of the workings, killing

men and youths. It was horrible to hear those accounts of misery
and misfortune at the bottom of these caves.

The low roof and narrow passage from which every moment

fragments detached themselves seemed to threathen the collapse

of the whole; and it was with great relief that I again reached

the daylight. Only a few weeks previously a quarry of M. Pelato

had collapsed and buried some workmen , and more than two

days work were required to reach them. These unfortunate men,
saved by a miracle, returned again to their work, for what else

could they have done to obtain bread ?

Prolonged and curious was at all times the discussion con-

cerning the origin of pumice. It was believed to be amianthus

decomposed by fire by Pott , Bergman and Demeste
;
calcined

lignite or schist by Vallerio; scorified marl by Sage and granite
that had become blown up and fibrous by the effect of fire arid

water by Dolomieu (1). The latter asserted having found enclosed

in some pieces of pumice fragments of granite. He also declares

that he had seen masses of granite which took on gradually the

(i) It is wonderful how nearly correct was the assumption of Dolomieu

when chemical and geological science was in its infancy. The cutting satire

of Spallanzani is often equalled or surpassed by more modern Italian scientists

at the expense of foreign investigators and often as little justified. EDITOR.
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fibrous structure and other characters of pumice ; so that he
concluded that granite or granitoid schist was the primitive
material which by the effect of the volcanic fire passed to the

state of the pumice (1). Finally he declares he sent specimens to

all the most learned geologists of the time. Spallanzani ,
who

visited that same locality and hunted in every part of Campo
Bianco in a most diligent manner but without being successful

in finding the granite of Dolomieu, says wittily that probably the

French geologist had carried them all away. Spallanzani himself,

on the contrary , considers that pumice and obsidian are the

result of fusion of great masses of intermediate lavas which one

encounters on all parts of the mountain. Prof. J. F. Blake recently,

probably ignoring the observations of Spallanzani, is satisfied in

finding in that locality "Mother-pumice" as he has baptized it,

from which also is derived the obsidian. But pumice, obsidian

and all intermediate rock varieties more or less scoriaceous

are but different forms of the same eruptive product. The whole

history and modifications of pumice have been worked out by
Dr. Johnton-Lavis, who has shown that by studying these eruptive

products the whole mechanism of volcanic action in general is

explained and the sequence of eruptive phenomena of any volcanic

focus can be made out.

The eruption of Campo Bianco was certainly of a very violent

character , as. we can judge from the great quantity of pumice
and the enormous stream of obsidian.

This obsidian is at its surface scoriaceous and often almost

pumiceous , because here
, pressure being least ,

the remaining

vapour could expand into bubbles which were prevented from

escaping by the cooling and viscous glass. Thus we see extensive

scoriaceous crests where the escape of vapour was greatest. The

whole surface is split into great irregular slabs of all sizes, with

edges curved, contorted and often folded back ; whilst the slabs

are cracked by the cooling, and the surface reddened by oxidation

so as to look like the bark of a tree.

The interior of the flow is also heterogeneous from the

presence originally of major or minor quantities of vapour, the

(t) It is not unlikely that Dolomieu encountred some fragments of

partly fused granite, and quartz and felspar inclosed in the pumice, Such

inclusion partly fused constituted numerous nuclei of bombs in the two last

eruptions of Etna We found the same in the ejectamenta of Vulcano and I

met with a lava stream at Stromboli crowded with such as also the rock

of Strombolicchio. Editor.
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more or less rapid cooling, and greater or less pressure. Where

cooling was slow we find the glass full of spherulites of different

size, from the smallest up to that of a Barcelona nut, composed
of needles of quartz and felspar arranged in rays. The crystalline

mass of the larger spherulites is arranged in so many concentric

layers, onion fashion. Often between these strata, spaces are

left, upon the walls of which crystals of tridimite, fayalite and

magnetite have been deposited. The large hollow spherulites are

the lithophysae of Von Richthofen. The obsidian sometimes is

crowded with spherulites whilst at others they are rare. Often

one finds these bodies arranged in bands insterstratified with

laminae of pure glass, of porcellanite or of scoria.

These strata are derived from the spreading out of the fluid

lava which at the source was expelled in irregular jets or gushes.

In consequence ,
the greater the extension the particular gush

was spread over, the thinner will be the lamina. In more liquid

and homogeneous rocks such as the basalts, the successive lamina-

tion is less marked than in the acid lavas which are viscid and less

homogeneous. If cooling takes place more slowly and under great

pressure, the obsidian assumes a perfectly lithoidal aspect. Amongst
the numerous obsidian streams which \ve know of, are of especial

interest those of the Peak of Teneriffe ,
a torrent 15 km. long,

and that of the Yellowstone National Park, where the rock occurs

in enormous prismatic masses. Campo Bianco, with the flow of

the Rocche Rosse, was the last effort of eruptive activity in the

islands of Lipari.

When we descend to the shore of the Baja delle pomice by
the gorge to the S. E. of the great obsidian flow, the slopes facing
the lava are composed of immense deposits of pumice in which
hundreds of holes are observable, marking the excavations made in

search of the larger masses of this valuable rock, much of which
could be seen in the numerous baskets standing at hand. The sight

of the enormous agglomeration of pumice and dust of a glaring

white colour, cut by the action of rain and wind into fantastic

shapes, stands out against the blue sky like the irregular crags,

spurs^ and ridges of a great glacier.

Along the marina are quantities of pebbles of pumice, either

rounded by the torrents that decend from above or by the waves

that lap the shore. When the wind blows from N. E. a veri-

table fleet of floating masses reaches the port of Lipari (1). The

(i) I have picked up considerable quantities on the beach at Bagnara

and other points of the Calabrian coast. EDITOR
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pumice that has been excavated is carried to the beach ,
and

stored and sorted in sheds or caves cut out of the same pumice

tuff, protected in front by a breakwater of big stones to prevent

heavy seas reaching and washing away the produce.

Pumice in commerce is classified as follows grosse (large

size), correnti (medium), and pezzani ; (small); the large and

middle size are subdivided into lisconi (flat) and rotondi (round).

The lisconi are filamentous (1) and break less easily than the

rotondi.
'

They are also trimmed by the sorters. The lisconi and

rolondi are again subdivided into white, black, and uncertain,

according to their colour.

The price varies according to the quality from 50 to 2000

lire the ton. The common price for the assorted is 350 to 500

lire the ton. As much as 5000 tons a year are exported. The
best pumice is that of Campo Bianco. It is also obtained at Pe-

rera, but it is in small quantity and was produced at the eruption

of the Forgia Vecchia. It is a first class grey pumice and fetches

from 600 to 750 lire the ton , and does not so easily break as

that of Campo Bianco. Also at Vulcano a grey pumice is found

but the presence of included crystals render it useless for com-

mercial purposes. At Castagna a commoner pumice is obtained

called Alessandrina, of which brick shaped pieces are made and

used for smoothing oil-cloth.

As we quitted the port of Lipari on our return to Messina,

the narrow strait dividing that island from Vulcano, recalled the

legend which recounts that these two islands were once joined

and that continual . and frightful eruptions of Vulcano compelled

the inhabitants to supplicate the assistance of S. Bartolomeo, who

thereupon came down from the clouds with a big knife and di-

vided at one cut Lipari from the turbulent Vulcano.

It was nearly night when we were steaming fast away,

leaving this weird and strange land behindwhen a tremendous

explosion from Vulcano occurred and as the gigantic dust column

rose it cast its long shadow across the sea. Each bale of dark

smoke was tinged with gold from the setting sun. It seemed the

farewell salute of Titan in honour of our visit. Vulcano saluted

us thus, roaring and glowing, whilst on our part we enthusia-

tically applauded this final demonstration of volcanic energy.

(i) That is the vesicles have been pulled out in one direction.

EDITOR
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; HERMO-MINERAL
AND

GAS SPRINGS
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BY

Dr. H. J. JOHNSTON-LAVIS

part of the Roccamonfina volcanic pile known as the

Monte Cortinella or Monte la Frascara which is the ana-

logue of Monte Somma of the Vcsuvian volcanic massif,

slopes down and away from the crater towards the \V. Its toe

abuts against the steep declivities of a range of calcareous hills

so as to form a rather narrow gorge through which flows the

turbulent Garigliano. This vallej" or more correctly gorge is

known as the Valle di Sujo from a small village and ruined

feudal castle that caps a limestone eminence and guards its

southern extremity.
Its length is about 8 km. and the Garigliano, in its course

(l) A local tradition attributes these rapids to large blocks of stone

thrown in by the inhabitants to prevent the ascent of the Saracens in their

marauding expeditions.
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through it , falls about as many metres though in a step like

fashion, in consequence of which the rapidity of the flow is very

great and at certain steep parts distinct rapids are formed. (1)

Besides these, the valley possesses several other orographical and

geological characters well worthy of attention. Its western side

is constituted by the gentle slope of the volcanic flanks of the

early great cone of Roccamonfina, composed chiefly of extensive

lava flows of Leucitite and Leucotephrite with less important

and more recent Trachytes and Leucitophyres , together with

various tuffs and other fragmentary volcanic materials.

At a few points close down to the river, coarse grit-stones and

conglomerates of a very heterogeneous nature, crop out and at

one point near the spring of the Acqua Ferrata ( Iron water )

several parallel , long , lofty tunnels have systematically been cut

into the mountain side. The entrance to some of these have been

stopped up, but the chambers are accessible by the cross passages

joining them some distance in. None of the inhabitants of the

neighbourhood are able to give any information regarding their

origin, but numerous fables are springing up regarding them. My
friend Dr. L. Sambon, myself and my son Marcus are probably
the first who have explored them in recent times, an undertaking
not difficult but very unpleasant from the insupportable odour

arising from the abundant deposits of guano of bats, who in

thousands inhabit these caves. These excavations are undoubtedly
of the nature of quarries as proved by the partly or entirely

detached or worked blocks to be seen at the working faces at the

extremities of some of them. Their shape is identical with similar

quarries in the tuff of Naples, that is to say a high lanceolate arch

slightly truncated at the top. The amount of material extracted is

sufficient to have built a large town, though none such exists,

actually or in ruins, in the vicinity , and therefore we must

conclude that the materials were carried to the neighbouring
river banks and floated down to Minturno or else, where when

required. Some of the numerous feudal Castle towers of the

neighbourhood are pointed if not built of a similar material.

Certainly these quarries must be referred to medieval times or

might even belong to the Roman period, though the neighbouring
baths of that epoch are chiefly constructed of brick and tuff.

But to return to our main subject the volcanic slopes are

carved out into radiating ridges and valleys as usual in long
extinct volcanoes, which are now covered by rich fields and
olive plantations low down, and chestnut woods near the summit,
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but the flora always shows distinct indications of the volcanic

nature of the soil rich in potash and phosphates.

The western side of the gorge presents quite different cha-

racters. It is composed principally of the usual fine-grained dense

crystalline limestone of the region, probably of cretaceous age,

which constitutes steep precipituous slopes of from 200 to 250 m.

high, in most places thickly covered by ilex trees and bushes,

myrtles, prickly oaks, etc. characteristic of the poor and scarce

limestone soil, which is also indicated by the absence of fields or

gardens. In fact the contrast between the two sides of the gorge
is most striking, at the same time adding to the variety and

beauty of the landscape. As on the eastern bank of the Gari-

gliano we find small inliers of sedimentary deposits so on the

western bank we encounter patches of volcanic rock. This, I believe,

is not a direct derivative from Roccamonfma but simple remnants

of that great deposit of fluoriferous dust that was ejected from

near the Lago d'Agnano and spread over the whole Campanian

plain, and far over the mountains that form its boundaries. This

dust was eventually washed down into the depressions where it

attains its greatest thickness forming taluses at the foot of the

hills. Where these latter consist of limestone, the loose fragments
of that rock that have been carried down with the wash of rain

and mixed with the dust have undergone the usual fluoriferization

and silicatization that we meet with in the resulting tuff in all parts

of the region of its distribution. This dust eventually consolida-

ted into a compact, sonorous, pipernoid tuff, very suitable for

building purposes. The pipernoid structure due to the presence
of fragments of black scoria is very poorly marked in the neigh-
bourhood of Sujo and Roccamonfina as the distance from the

eruptive centre was such as to allow only the grey dust and

very small fragments of scoria to reach so far. This tuff forms

a thick mantle on the lower slopes of Roccamonfina, where the

fluoriferized limestone fragments are absent but near the Stabili-

mento delle Quattro Torri this tuff is rich in those inclusions,

which can be well seen in the pits from which the stones for

that building were obtained and where the tuff abuts against the

limestone hill.

The steeper inclination of the western side of the valley is

due in great part to the constant pushing forward of the toe of the

eastern slope, originally from lava flows, etc. and later from the

constant wash dowa of the abundant loose materials from the

volcanic flanks. This of course has tended to shelve the Garigliano
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against the limestone, which being more soluble and less resistant

than the lavas, has tended to be undercut.

It is along the foot of this western valley side that the larger

part of the numerous mineral springs and gas exhalations take

place. It may be that the gorge of the Garigliano is a line of

faulting, as suggested by Sig. Moderni, along which the springs

issue, but the probable cause is that the toe of the Roccamon-
lina volcanic pile is lower here than at any other part of its

circumference , and therefore it is here that the subterranean

drainage level reaches the surface. No doubt many of these

springs might flow out at a higher level but are impeded by the

comparatively impermeable tuffs, whilst they find a facile passage
at the junction of the latter with the easily soluble limestone.

There are, however, several other springs around the foot of the

volcano as at Francolisi, Teano, Riardo, etc. but as these issue at a

higher level they are less voluminous, less mineralized and colder.

The north and north east toe of the volcanic pile possesses hardly

any springs that can be considered mineral, since it is here that

the highest levels are reached.

In connection with this is a curious absence of any important
alluvial deposits along the sides of the valley, and also its nar-

rowness in proportion to the strength and volume of the Gari-

gliano. In the next place we find the whole valley of the Liri

(name of the Garigliano before it enters the Valle di Sujo, lined

by abundant lacustrine deposits which indicate its ancient lake

like character. These facts have led Ferrero and others to doubt

the present course of the Garigliano to be other than quite re-

cent. It is supposed that the ancient lake emptied itself on the

other side of the volcanic pile near Presenzano where it would

have to pass a barrier now 194 m. above sea level at the Tav.*

S. Felice.

It is not unlikely, however, that the original course lay

somewhere under the present volcanic massif which was built up
in the channel and so compelled the river to seek a course to the

right or to the left, as the foot of the volcano was raised first on

one side then on another by fresh lavas or tuffs. This, as every
one knows, is an exceedingly common occurrence where rivers

flow in the vicinity of volcanoes.

We have no evidence of Roccamonfina having been active

within the historic period and the general facies of the progress
of decomposition of its rocks, which much resemble those of

Monte Somma, is such as to lead one to judge of its greater an-

tiquity and as, the activity of the latter only doubtfully reached
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the very dawn of the historic period, we may safely consider

Roccamonfma as prehistoric. In consequence of this, there is good
reason to suppose that the great volcanic neck with its subsidiary

radial dykes, with possibly separate and smaller canals or ne^ks,

have undergone a very considerable amount of cooling, although
we know that the process is an exceedingly slow one. These masses

of hot rock that traverse and are therefore in contact with the

subjacent limestone, react upon and metamorphose it. This change

practically consists of replacing by silicic acid the carbonic which

escapes in an upward direction where it encounters the perco-

lating waters from above and is in part dissolved by them. The

resulting solution will depend on the supply of gas, the depth,

and temperature of the rocks and gas. In addition to the carl onic

acid, other gases are also concerned and are in part derived from

sulphurous impurities of the limestone being metamorphosed, and

in part as gaseous exhaltions from the cooling igneous magma.
This solution will follow the lines of least resistence and attack

the rocks it traverses ;
the leucites and felspars of the old lavas and

tuffs will afford potash, soda, magnesia and lithia, the magnetite
will afford the iron, and from the limestone, lime, magnesia, etc.

will pass into the solution.

The resulting liquid will be more or less cooled in its pas-

sage through the colder rocks or by admixture with other water,

but from its density it will flow at the lowest level. Where
pressure becomes less , some of the dissolved gasses will issue

from the ground forming small mofete (1) and much more will

be disengaged after its appearance at the surface , as is well

illustrated by the Grande Inferno close to the exit of the cold

Sorgente di Acqua Sulfurea (Plate XVI). Besides these, hot and

cold gases will reach the surface at variable temperatures and

pressures so as to constitute solfataras, sofflone, etc.

As we follow the north and eventually the west bank of the

Garigliano when we approach the scafa or ferry, beneath a point-

ed hill on which stands the small village of Sujo overtowered

by the picturesque ruined feudal castle, we begin to meet with

the springs of mineral waters which form brooks sufficiently

large to drive mills. As we ascend the valley it rapidly narrows

(i) By the Italian word mofete is understood carbonic acid in such quan-

tities as to form gaseous lakes in wells or other depression in the earth, of

which the Grotto del Cane near Naples is a well known example, but which

is far surpassed in this region under consideration.
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and every now and then we cross a fresh brook, the stones at

the bottom of which are of a brilliant white, tinged with a faint

yellowish green, due to the deposited sulphur from the decom-

posing sulphuretted hydrogen of the water. For the same reason

the water soon assumes a milky opacity whilst the air in the

vicinity smells strongly of the gas. As we round the limestone

buttress, other springs are met with, and at one point on the river

banks a whitish bare spot is seen marking the site of a gas

spring of carbonic acid and sulphuretted hydrogen with deposits
of sulphur.

The next point that strikes our attention is a rectangular re-

sevoir lying just beneath the path at the level of, and only sepa-
rated from the river by a small wall built of loose limestone

blocks. If the partly tepid water within has not been disturbed

for some hours it assumes a milky bluish colour and is in a

constant state of ebullition from the abundant escape of gas. This

spring is one of the greatest favourites amongst those who resort

to this region; its tonic effects upon the skin and indirectly on

the whole organism is most remarkable even after a single bath.

"VVe found that after a long days geologizing in the broiling sun,

five minutes of this bath had more restoring properties than

we had ever experienced from any other kinds, sea bathing in-

cluded.

But a few paces farther on, we arrive at the sulphur water

spring called the Caselle which occupies a somewat similar po-
sition to the last, except that the distance from the river is a

little greater, a canal over 2m broad of from 1 to 2m. deep car-

rying the abundant overflow of water to the Garigliano. The basin

of the spring itself can only be compared to a gigantic glass "of

champagne just being poured out, as can be seen by (PI. XVI.)
This spring is the favourite drinking water, and certainly

deserves credit for being most refreshing and palatable, although

containing much sulphuretted hydrogen, the taste of it is very
well covered by the pungency of the carbonic acid. Immedia-

tely above and to the W. of the path, close to the spring , is a

basin shaped depression, at the bottom of which decends a deep
hole. The form varies, for on account of people loosing their

life here, it is each year filled by the authorites previous to the

bathing season but is reopened by the undermining of the river,

the neighbouring spring and escaping gas. When only a moderate

wind is blowing the whole of this basin is filled by carbonic acid

and a little sulphuretted hydrogen gas, which overflows the lowest

edge and falls as a cascade down the road, as can be seen by its
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extinguishing a lighted match placed near the ground. Around the

walls in the deeper hole a thin layer of sulphur is deposited. Nu-

merous lizards, moths, etc. can always be seen lying dead at the

bottom. This is locally called the Grand Inferno. At numerous

points along the road the limestone is, in part or whole, converted

into gypsum by the action of the oxydised sulphur compounds of

the mineral exhalations and waters.

Immediately beyond this spot the alluvial plain broadens out

to a hundred metres or more, forming one of the widest of its

kind within the gorge. Just where the valley again begins to

narrow, the Stabilimento delle Quattro Torri has been built, cont-

aining over twenty rooms for the accomodation of the bathers.

It is to Signori D'Orve and Cimino syndics of Castelforte and

other local proprietors to whom credit is due for this enterprise.

The situation is most picturesque and with a little improvement
should form the centre of the Spa region. We now enter the

narrowest part of the gorge and can hardly walk a hundred paces
without encountering either mineral springs or indications of

them; a little farther on we come to the Stabilimento della Provin-

cia built over the richest spring, especially in iodine, of the dist-

rict. Close by are medieval ruins probably constructed for the

same object and but a few hundred yards farther we meet with

very extensive remains of Roman Thermae, almost a small town (PI.

XV ), which with most laudable energy Sig. Duratorre, the owner,
has uncovered at his own expence. Whilst the excavations have

been carried on in a very systematic manner, several very valuable

hot and cold springs that supplied the baths have been redisco-

vered. As can be seen by ( PI. XV. ) they were very extensive

with several large swimming basins, sudatorii, as well as smalf

baths. The rooms were lined with Carrara marble and decorated

by statues, the uncovering of one of which is shown in the pho-

tograph. The numerous lead pipes , stop-cocks and other hy-
draulic apparatus are remarkable, whilst, the Thermae were
traversed ( see plate ) by a well paved road, a branch from the

ancient Via Domitiana. At this point the Garigliano was traversed

by a bridge ,
the piers of which are still visible. Unfortunately

these ruins will all disappear in a few years in consequence of

the metamorphosing action of the mineral waters ;
the bricks

have even lost their red tint and disintegrate into a slate-coloured

earth, whilst every kind of stone employed by the builders is more
or less corroded and when exposed to weathering rapidly
crumbles to pieces.

The actual extent of these baths is not known but what
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has already been uncovered is very considerable. It is not unlikely

that these springs will prove to be the richest in the district but

so far they have not been analysed.

As we proceed further northwards, other springs are ecouut-

ered but they are cold sulphur waters very similar to the rest,

the last of importance being called the Acqua di Salomone which

drives a mill of that name.

Crossing the river at the ferry (Scafa di Mortola) and retracing

our steps along the opposite bank of the river, we quit the road

just before reaching the point opposite the Stabilimento Provin-

ciale and ascend a mountain path to the great tunnel quarries

above described and close by enter a narrow gorge, which soon

is interupted by a precipice over which the water, from the

mountain above, falls in a small but elegant cascade forming a

sylvan scene of rare beauty, Close at hand on our right as we
stand and admire the fall we notice an ochre coloured stream

that issues under the cliff. On examination we find a small archway
or tunnel at the foot of the precipe some 30 or 40 cm. high and

of twice the breadth, in which constantly rises a jet of cold iron

water with a series of dull bumps and gurgles, forming a small

basin from which the overflow runs as a rivulet to join the main

stream of the gorge. This water as will be seen by the analysis is

a fine specimen of a gaseous chalybeate character, very pleasant

to the taste and not overcharged with iron.

Returning to the river banks, we find a bare space amongst
the rich vegetation composed of a yellowish earth with blocks of

lava, in the middle of which rises a fountain of gas surrounded

by a small hollow or basin, which, when filled with water, this

latter is kept in a violent state of agitation resembling a small

continuous geyser, the column often rising 1m. or more high.

This "soffione" represents an enormous escape of gas which

is comparatively cool so that the water is at the most tepid.

Close at hand are several " mofete
"

on a large scale, some of

which almost should be considered Solfatare besides several

warm and cold sulphur waters of great volume.

The mineral waters of Sujo are remarkable for their abundance

and especially for their gaseous components. Iodine waters are

rare all over the world especially ones as rich as that of the Sta-

bilimento Provinciale. Equally important are the springs in their

variability of temperature and strength so as to suit them for the

most variable applications of drinking or bathing. Their chemical

composition can be judged of from the 4 analyses by Prof. Casoria

here appended. Another point is the possession of a good iron
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water which is of so much use internally combined with baths

of sulphur water. Lastly their quantity is practically unlimited for

no less than five mills are driven by an equal number of streams

of mineral water from springs.

ANALYSES OF SOME OF THE TYPICAL WATERS OF Srjo

PER LITRE
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So far, four hours of diligence and one hour of mule-path
rendered this health resort inaccessibile to nearly everybody but

the local peasantry, some 2000 of which resort to it each season.

Nevertheless the salutary effects of the waters have drawn others

to it and De Sanctis when Minister signed numerous decrees in

a straw hut built against a rock close to the Stabilimento dellc

Quattro Torri. Now these unfavourable conditions have already
in great part disappeared. The railroad to Gaeta will leave

passengers at the Station of Castelforte and in half an hours drive

will bring one to either of the establishments. It is thus placed
within easy and commodious reach of both Rome and Naples.

The only remaining thing required to place this amongst
some of the best Spas of Europe is a good hotel and several little

baths over those springs intended for such. It is extremely doubtful

if Sujo will ever attain widespread renown as a Spa, unless it is

organized on a grand scale for the higher class of invalids, as so

numerous are second-rate establishments that have already
attained eminence that a new rival must far surpass them to

draw to itself a multitude of visitors. While Italy is more than

well supplied with second rate thermo-mineral stations it is

particularly poor, if not entirely unprovided with first-class ones

and this is a fine opportunity to endow the country with one

at Sujo.

The kind invitation on the part of the provincial council of

the Terra di Lavoro to the Geologists' Association to visit Sujo
was very gratefully received but time and a pre-arranged program

prevented the party from accepting it. Dr. Sambon and myself
are both most grateful to Prof. Spatuzzi and Signori d' Orve,

Cimino and Duratorre for kind hospitality and help in our

subsequent visit to the locality.



CHAPTER VI.

[ HE TRAVERTINE
AND THE ACQUE ALBULE

IN THE NEIGHBOURHOOD OF TIVOLI

By Signer PIETRO ZEZI

Mining Engineer and Secretary of the
"
R. Comitato Geologico

"
of Italy.

Imongst phenomena of volcanic origin, which may be

observed on a grand scale on the meditteranean slopes

of central Italy,meriting special attention is the formation

of travertine or limestone due to chemical precipitation , and

named from the latin Lapis tiburlinus or Tivoli stone.

This phenomenon, which in the first owes its origin to volcanic

activity, not yet entirely exausted in this part of Italy, may be met

with in various localities of the province of Rome : amongst
these the most important for its extent , its position , and its

history is that in the vicinty of Tivoli on the plain known as

that of the Acque Albule (piano delle Acque Albule) from a very

large spring of sulphuro-calcareous water found there.

The relationship which exists between the travertine and

so called secondary volcanic action is well known. The gaseous
emanations of volcanoes in their major state of activity, such

as hydrochloric or sulphurous acids, etc. in proportion as the

activity demmishes give place to sulphuretted hydrogen and

carbonic acid. The consequence is that subterranean waters circul-
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atiug in volcanic regions, which are in the last stage of the activity

of endogenous forces
, as it traverses limestone rocks dissolves

them by forming a bicarbonate which subsequently is deposited

immediately on coming in contact with the atmosphere , when
the bicarbonate is decomposed, with great evolution of free car-

bonic acid. Such deposits when continued for long periods of

time give rise to the formation of beds of travertine ;
and the

locality where this takes place by preference is at the foot of

valleys and specially where these spread out forming lacustrine

basins

Such in fact is the condition of the plain in question which
was the bottom of an ancient quaternary lake fed by the river

Aniene flowing down from Tivoli ,
and bounded on two sides

by the Monti Tiburtini and Cornicolani , composed of liasic

limestone, and on the other two sides by pliocene and quaternary

deposits of the volcanic tableland of the Campagna Romana. It

was in fact in this very lake that besides the waters of the Aniene,

there were copious calcareous springs coming from the surround-

ing high mountains and depositing the carbonate of time held in

solution on the lake bottom.

The remains of such large springs in fact, are to be seen,

in the actual Acque Albule and in a few other instances of the

kind wich appear just in the central part of the old lake, now

completely filled by the travertine, and around the edges by the

detritus brought down from the surrounding mountains.

The epoch at which the great beds of travertine were formed,

was in part contemporaneous with, and in part immediately poste-

rior to, the deposition of the quaternary volcanic tuffs of the Roman

Campagna. Nevertheless travertine continued to form at a later

date in the higher parts of the basin as this continued to become

more contracted in consequence of either the diminution of affluent

waters or a freer drainage of the lower valley. However, such,

travertine, which we may call recent', occurs to limited extent

and furnishes a material which is more cavernous in structure

with abundance of incrusted vegetable remains and in consequence
less adapted for employment as a building stone capable of being

dressed. It is therefore evident that the deeper the point from

which the Travertine is taken and the greater the age of its de-

position, the purer and more compact it is. Even at the present

time the spring of the Acque Albule forms deposits of the so called

tartar (tartaro ) or spongy travertine and the drainage canals
'

would soon become choked were it not for continual cleansing to

maintain them in activity.
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The geologist who makes a visit in detail to the plain of the

Acque Albule will observe that the deposits of travertine there

occur in great horizontal beds at relatively different levels forming
so many terraces or steps, the lowest of which forms a smaller

ring or circle than those that stand at a higher level. One can

count several of these mpre or less concentric circles diminish

ing in size ; they evidently indicate the successive stages lowering
of the surface of the water lake of the.

The fossil remains which are found in the travertine above,
all denote an exuberance of vegetation on the shores surround-

ing the lake. Different willows, oaks, elms, beaches and conifers

have left numerous imprints of their leaves in the travertine;

and land and fresh water shells abound, neither are freshwater

Crustacea absent, besides tortoises, birds, and numerous remains

of mammalia such as horse, deer, sheep, goat, ox, in some cases

human bones have even been met with.

As has already been mentioned the only vestige of the

ancient calcareous springs is .that of the Acque Albule which flows

forth near the middle of the grand basin forming a small lake,

known as Lago della Regina, of elongated form, 230 m. in circum-

ference and 36 m. in depth. This little lake is always full of

limpid water of a dirty azure tint, that is in lively ebulition from

the constant escape of gas principally composed of carbonic acid

and of sulphuretted hydrogen. The water has a constant tempe-
rature of about 22 C. and holds in solution a very considerable

quantity of carbonate of lime together with sulphate of lime,

chloride of sodium, chloride of magnesium, sulphate of magnesia

and traces of oxide of iron.

The water, at first limpid, becomes turbid when exposed to

the air and assumes a white milky appearance in consequence of

the liberated sulphur, from the decomposed sulphuretted hydrogen,

hence its name Acque Albule. Besides the abundant calcareous

deposits in the lake there are also there formed little concretions

of sulphur which give a yellowish tinge to the calcareous incrust-

ations.

In the same manner little concretionary masses, which remain

floating on the surface of the lake, are formed from carbonate of

lime surrounding organic matter of vegetable origin.

The outflow of water from the spring is more than 270000

m. cub. per diem, which corresponds to about 314 m. cub. per

second, an outflow that is really enormous and is such that it

gives rise to quite a little river. The quantity of solids contained
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in this water has been calculated at about 700 kg. per diem and

therefore more than 300 tons per annum.

Near the Lago della Rcgina there exists another small lake at

a slightly higher level called Lago delle Colonnelle, with a depth

of 57 m. and supplied by a spring similar, but much smaller in

proportion, to the preceding into which it empties itself by a canal.

From the opposite extremity of the principal lake starts a canal

about 4 m. broad, known as the Canale dell'Acqua Zolfa, which

was constucted by Cardinal d' Este to improve the salubrity of the

region. By this canal the water from the two lakes is conducted

to the Aniene after a course of about 4 km. and with a total fall

of a good 25 metres.

The waters are extensively used for baths and there is a

large bathing establishment constructed near the Via Tiburtina,

with a railway station on the Rome& Tivoli line. They also, the

incline being steep ,
furnish as a motive power for a saw-mill

and a grain-mill. As a consequence of the great velocity of the

outflow, the major part of the carbonate of lime together with

the suspended sulphur to which, as has been said, its white colour

is due, is carried into the Aniene, thence to the Tiber and finally

to the sea. It is a difficult matter to calculate the amount of

solid matter thus carried into the sea
;

it may be estimated at

200 tons per annum if we suppose one third to be deposited in

the lakes and lost along the road.

In conclusion, a few data relative to the uses of travertine

and its quarries may be usefully given.
Of all the materials of the neighbourhood of Rome, the

travertine is that which lends itself best to building purposes of

importance, both on account *of the ease with which it may be

worked, for its appearance and durability. Mechanical tests prove
it to be one of the most tenaceous of limestones.

The lapis tiburlinus was one of the most characteristic materials

of ancient Roman buildings. Little used in the time of the kings

and of the republic on account of the difficulty in working it

compared to the volcanic tuff, it was much more extensively used

during the empire ; amongst some of the principal works that

are still to be seen, the Coloseum, the Theatre of Marcellus, the

* This is no doubt due to the absence of vertical cleavage cracks

either visible or otherwise, whilst the knitting together in a horizon al

plane render it able to resist vertical fracture and surface weathering

whilst loose flat slabs can be easily cut. Ed.
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Ponte, Elio, Temple of Fortuna Virile, the Arch of Drusus, etc.

may be mentioned.

The Romans only obtained the travertine from some points

along the right bank of the Aniene, in the valley of the Ponte

Lucano, at the locality now known as Barco, after a hamlet existing

there. The space left by the enormous quantity of material that

was removed has been calculated at about 5 or G million of

cubic metres. There remains near the banks the Aniene an ac-

cumulation of detritus forming some small hills as much as 20

m. above the plain of the quarries.
The state of good preservation in which ancient edifices built

of travertine remain, demonstrate the valuable qualities of the

stone. In consequence it was extensively used for buildings in the

middle ages and modern times, particularly in the large churches,

palazzi , fountains, etc., amongst these may be mentioned the

basilica of S. Peters, St. John Lateran, the Trevi fountain, as

well as the patazzo of the Cancelleria, etc.

The travertine lends itself fairly well to statuary and many
examples are to be seen in the fascades of churches and some

palazzi, in the colonnade of the piazza in front of S. Peters, in

the large fountains, etc.

The quarries which, till quite recently, furnished nearly all

the travertine for medieval and modern construction in Rome
were those known as the Caprine and Fosse, both situated laterally

and not very distant (from 1 to 2 km.) from the Lago della Regina,
the ancient ones of the Barco of the Roman period having been

abandoned. It was from the Fosse opened out about A.D. 1500

that the material necessary for the construction of the Basilica

of St. Peters was derived.

Of late years, in consequence of the extraordinary increase in

building, especially in Rome, particularly for bridges and the em-

bankment of the Tiber , new quarries have been started at the

Villa Adriana, below Tivoli, at the eastern extremity of the basin,

whilst the great Roman quarries of Barco have been reopened.
The annual total output of the group of quarries at present

being worked may be estimated at an average of 4000 cub. m.

of which two thirds are employed for buildings in Rome and the

rest for the works along the Tiber.

The ordinary price of this material in Rome is 80 Lire It. or

about L. 3 ,, ,, the cubic metre for blocks not exceeding
1 cub. m., but of course, proportionally higher for blocks of

greater volume. When it is cut into slabs of 7 to 10 cm. (or 3

to 4 in.) the price of the cubic metre rises to 180 Lire It. or about
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L. 7 ,, ,, 0. The cost of columns and other similar architectural

works in a single piece, varies according to the amount of labour

necessary and may bo considered to average in general 200 to 300

L. It. per cub. m. or about L. 8 ,, ,, 0. to L. 12
,, 0. For

a complete statue of the height of 2 m. the average cost may be

put at Lire It. 4000 or Lst 160 ,, ,, . (For further details

on these points the following works may be consulted : N. PEL-

LATI, / travertini delta Campagna Romano, , Roma, 1882, nd

L. DEMARCHI, Iprodotti minerali della provincia di Roma, Ro-

ma, 1882.



CHAPTER VII.

BIBLIOGRAPHY
of

THE GEOLOGY AND ERUPTIVE PHENOMENA

OF THE SOUTH ITALIAN VOLCANOES

THAT WERE VISITED IN 1889

AS WELL AS OF THE SUBMARINE VOLCANO OF A. D. 1831.

MADAME

Compiled by

F. ujvis AND D,
R

H, j, JOPSTON-LAYIS

The constant progress of geological and vulcanological

research in this interesting region is marked by the appearance
of numerous memoirs and notes , many of which are published
in proceedings of learned societies and often are overlooked or

are unknown to other workers at the same subject. In 1881 the

committee of organization of the International Geological Congress
undertook the production of a Geological and Paleontological Bi-

bliographical list of Italy. For many unavoidable reasons that

list was an imperfect one, besides which during the last ten years

a great number of new studies have been published. It was
therefore thought advisable to place before the geologists who
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visited this region a fairly complete bibliography which may be

a requisite should they or others be tempted to study any of the

districts. In undertaking this compilation we had little compre-
hended the difficulties and the very long and tedious work

necessary to bring it to a fairly successful termination.

The subject has been divided according to the different

volcanic groups, and where a book or memoir describes more
than one such, the title is found repeated in the separate divisions

concerned. The last district is that of the volcanic group of the

Alban Hills, to which we do not pretend to. give a complete

bibliography for the following reasons. We possess no intimate

acquaintance with its literature, nor is it possible to easily divide

this one from the volcanic district immediately to the N. of

Rome, and finall}' the ground has been already covered by the

important publications of a similar nature by Signor B. Contarini,

Prof. R. Meli, Signor P. Zezi and others.

Of Roccamonfina and its neighbourhood we believe this is

the first separate list of works referring to that volcano that

has appeared.
The region, generally known as the Campi Phlegraei, is one

that is as yet but little understood so that each year numerous
additions are made to the literature of a district as classic from
a vulcanological as from a historical point of view. Many older

publications bearing thereon have been added, so that the list has

been much lengthened as well as a considerable number of cor-

rections of errors have been made.

In regard to Vesuvius we cannot do better than quote the

words of Comm. L. Riccio as follows. " The eruptive period

that commenced on Dec. 16th 1631 had not terminated when

already V. Bove at pp. 47 and 48 of the pamphlet published by
Mormile, gave the first list of no less than 56 published accounts

on that occasion. A few years after Ferrante Bucca recorded a

much more important and numerous catalogue. During the last

century various authors considered it of use to publish lists,

especially of the 1631 eruption of Vesuvius
,

as Majone (1703),

Lasor a Varea (Savanarola) (1713) , Morhof (1714), P. G. M.

della Torre (1755), Ab. Galiani (1772), Vetrani (1780), Soria (1781),

Giustiniani (1793) and Duca della Torre (Senior) (1796) ; and in

the present century Scacchi (1847), Palmieri (1859), De Blasiis

(1875); and again Scacchi in 1883.
" To these we may add L.

M. Greco, J. Roth the price lists of books by G. Dura, Napoli,

1866, F. Furchheim (1879;, and Hoepli, Milan, 1879.

It is however to Comm. L. Riccio that so much is due. In the
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first place, his untiring exertions during many years , has re-

sulted in the bringing together of the most complete collection

of works generally referring to Vulcanology and Seismology
and especially to Vesuvius and the other Neapolitan volcanoes

which, is now deposited in the rooms of the Neapolitan Section

of the Italian Alpine Club. The foundation of this splendid li-

brary cosisted of about 2000 books and pamphlets belonging to

the celebrated French seismologist Alexis Perrey. By Signor
Riccio's exertions the number is at present raised to about 7000,

amongst which are many valuable manuscripts. Unfortunately
this unique library is practically lost, for the difficulties of get-

ting at the looks for study are so 'great that the most diligent is

prevented from succeeding. \Ve also owe much to Cav. L. Riccio

for searching out manuscripts relating to Vesuvius that are stored

in other libraries, and many of which he has had copied or has

published with suitable comments. The Vesuvian bibliography

published in 1881 is the work of Signor Zezi and contains 650

titles. The list we now present is much more extensive, a con-

siderable portion of which has been obtained from the catalogue
of the Alpine Club library.

For bibliographical lists of Etna, we are endebted to P, G.

A. Massa, Sartorius Von Waltershausen, Von Lassaulx , and O.

Silvestri the latter bringing the lists up to 850 entries That ca-

talogue however, includes besides the province of Catania, which
we here have eliminated, the Lipari Islands, of which we have

made a separate list, adding much new material, as also with

that of Graham's Island.

No doubt there still remain a considerable number of omis-

sions, and not a few errors and unperfections which we shall he

very grateful to have communicated to us, and which will be

either utilized by us in some future edition or transmitted to

some other competent persons ,
as future circumstances shall

decide.

Abbreviations

(B. N.) Biblioteca Nazionale di Napoli.

(0. V.) Osservatorio Vesuviano.

(C. A.) Club Alpino, Sezione di Napoli.

Where no distinct name of an author or responsible editor

is to be found in a publication, it is catalogued under the title of

ANONYMOUS where it is arranged according to the actual or
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presumed date of its publication. Those works without dates are

placed in alphabetical order at the end. The same system is

adopted with the different publications of any one author , but

when a memoir is written by two or more persons, the title is

put at the end of the list of the first author's works.

The lists include also earthquakes where these appear to be

of a volcanic nature or limited to the immediate vicinity of a

volcanic district The number of our additions may be judged of, by

comparing the catalogue prepared by the International Geological

Congress of 1881 with the present.

Int. Geol. Cong. Present list

( Lipari Island 119
)

739
j
Grahams Island 28 1027

'

Etna 880

Vesuvius 1552

Campi Phlegrsei 539
J ^79

Roccamonfina 33
\

Alban Hills. 210

1821 Total 3361

Finally we have to thank Dr. L. Sambon for several addi-

tions and help in many ways as also to Prof. F. Borsari. Our

thanks are likewise due to Mr. F. Furchheim who has kindly
corrected the German and to Conte de la Ville for aid in our

bibliographical search.



RECENT

TOPOGRAPHICAL AND GEOLOGICAL

MAPS, CHARTS, PLANS, AN MODELS

OF THE

SOUTH ITALIAN VOLCANOES.

1. CARTA ( COROGRAFICA ) D' ITALIA 1:1 000 000, in 7 sheets. 3

editions. 1 st in three colours with the mountains shaded iu

brown and water in blue, 2nd mountains in grey, 3rd without

mountain shading. See sheets 3 (part of Alban Hills) 4 (part

of Alban Hills
,
Roccamonfina , Campi Phlegraea ,

and Vesu-

vius). 6 (Etna, and Lipari Islands). Istituto Geografico Mi-

litare Hal. 1889.

2. CARTA (COROGRAFICA) D' ITALIA 1:800 000, in 6 sheets. 2 Edi-

tions. 1 st in three colours as in precedent 2nd Without the

mountains shaded. See sheets as in precedent. Ibid, 1889.

3. CARTA COROGRAFICA DEL REGNO D' ITALIA E DELLE REGION i ADIA-

CENTI 1:500 000, in 35 sheets. 3 editions. 1 st in three co-

lours ; 2nd in two colours; 3rd in black
,
without mountain

shadeing. See sheets 18 (Rome), 24 Naples and Vesuvius, 29

Lipari Islands, 34 Etna. Ibid. 1889.

4. CARTA BELLA SICILIA 1:500 000, in 1 sheet. In black; mount-

ains shaded. Includes Etna and Lipari Islands. Ibid, 1885.

5. CARTA TOGRAFICA DEL REGNO D' ITALIA 1:100 000, in 277 pho-

to-engraved sheets, in course of publication (1889). The oro-

graphy is shown by contour lines of 50 m. as well as by zenith-

light shading. See sheets 150 Alban Hills
;
160 , 161 , 171,

172 Roccamonfina
; 183 , 184 Ischia and Campi Phlegraei;

184 185 Vesuvius; 261 , 262 , 269 , 270. Etna; 244 Lipari

Islands. Ibid.

6. CARTA TOPOGRAFICA DEL REGNO D' ITALIA 1:100 000. Chromo-

lithographic edition in three colours without line shading of

mountains. Same divisions as last. Ibid. 1889.

1. CARTA TOPOGRAFICA DEL REGNO D' ITALIA 1:75 000. Economic

edition similar to N. 5.
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8. CARTA TOPOGRAFICA DELLA LOMBARDIA, DEL VENETO E DELL'ITA-

LIA CENTRALE 1:75 000, in 159 half sheets. Mountains shown
G 15, H 15, G 16, H 16 (Alban Hills); Md. 1829-1889.

9. TAVOLETTE RILEVATE PER LA COSTRUZIONE DELLA CARTA DEL

REGNO D' ITALIA Part to the scale of 1:50000 and part

1:25000. See sheets 150 I-IV (1:25 000) (Alban Hills). 160,

161, 171, 172 I-IV (1:50000) (Roccamonfina); 183 II, 184 I-IV

Ischia and Campi Plilegnei. 184 I-II. 185 III-1V (Vesuvius);

244 I-IV (Lipari Islands); 261, 262, 269, 270 (Etna); All

1:50 000 Ibid. 1873-1879.

10. CARTA TOPOGRAFICA DI ROMA E DINTORNI 1:100 000, in 1

sheet Similar to N. 5. Alban Hills. Ibid. 1883.

11. CARTA TOPOGRAFICA DI NAPOLI E DINTORNI 1:100 000, in 1

sheet Similar to N. 5. Campi Phlegraei and Vesuvius Ibid.

1885.

12. CARTA TOPOGRAFICA DEL MONTE VESUVIO 1:10 000, in 6 sheets.

Contour map with contours of 5m. Ibid. 1876.

13. CARTA DELLA PROVINCIA DI NAPOLI E PARTE DELLE CONTIGUE
DI CASERTA, SALERNO E BENEVENTO 1:10 000, in 6 sheets

in copper engraving. See sheets 2 (Roccamonfina); 3 ( Campi
Phlegrsei and Vesuvius); Napoli, 1861-1875.

14. CARTA TOPOGRAFICA E IDROGRAFIGA DEI CONTORNI DI NAPOLI

1:25 000, in 15 sheets, in copper engraving. See sheets 8

(Campi Phlegraea); 9 (Vesuvius); 10 (Ischia and Procida).

Napoli, 1818-1870.

15. RAISED MODEL OF ETNA AND NEIGHBOURHOOD 1:50 000 ho-

rizontal and 1:25000 vertical scale, cast in zinc and plated

with copper. Istituto Geografico Militare Ital. 1876.

16. RAISED MODEL OF VESUVIUS AND NEIGHBOURHOOD 1:50 000

horizontal , 1:20 000 vertical scale , cast in zinc and plated

with copper. Ibid. 1878.

17. L' ITALIA NEL suo ASPETTO FISICO
,
BY CAV. CES. POMBA

1:100 000 horizont. and vert. Raised map on section of globe.

Pub. G. B. Paravia e C., Torino, Roma, Milano, Firenze,

Napoli, 1890.

18. CARTA FISICA DELL' ITALIA, BY CAV. C. CHERUBINI 1:750 000

horizontal, 1:150 000 vertical Raised map. Ibid. 1876.

19. ITALIA; CARTA FISICA, BY ING. D. LOCCHI 1:200 000. Raised.

map. Ibid.

20. ROMA E DINTORNI, BY ING. D. LOCCHI 1:100000! Raised

map coloured in two editions 1 st
physical and political. 2nd

geological (Alban Hills). Ibid.

21. NAPOLI E DINTORNI, BY ING. D. LOCCHI 1:100000. Raised
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map coloured in two editions 1 st physical and political.

2nd geological. (Campi Phlegraei and Vesuvius). Ibid.

22. ISOLA D'ISCHIA 1:15 000. Raised map. Ibid.

23. CARTA IN RILIEVO DELL' ITALIA, BY CAV. G. ROGGERO 1 :2800 000

horizontal, 1:320 000 vertical. Raised map. Ibid.

24. CARTA GEOLOGICA DELL' ISOLA D'ISCHIA, BY C. W. C. FUCHS.

1:25000. Ufficto Geologico Ital. Firenze, 1873.

25. CARTA DELLE ISOLE PONZA
,
PALMAROLA E ZANNONE , BY C.

DOELTER 1:20 000- Ibid. Roma, 1876.

26. CARTA GEOLOGICA DELLA SICILIA -- 1:100000. See sheets 244

(Lipari Islands); 261
, 262, 269, 270 and section II (Etna).

Ibid. Roma, 1890.

27. CARTA GEOLOGICA DELLA SICILIA 1:500000 Etna and Li-

pari Islands. Ibid,

28. DESCRIZIONE GEOLOGICA DELL' ISOLA DI SICILIA CON UNA CARTA

GEOLOGICA , TAVOLE IN ZlNCOTIPIA ED INCISIONI, DELL' ING.

BALDACCI. Ibid.

29. CARTA DELLA CAMPAGNA ROMANA E REGIONI LIMITROFE

1:100000, in 6 sheets with 1 section. See sheet " Rome
for Alban Hills Ibid.

30. SAGGIO DI CARTA GEOLOGICA DELLA TERRA DI LAVORO , BY

PROF. G. TENORE 1:20 000. Includes Roccamonfma. Na-

poli, 1872.

31. GEOLOGICAL MAP OF MONTE SOMMA AND VESUVIUS ENTIRELY

CONSTRUCTED BY H. J. JOHNSTON-L.AVIS , DURING THE YEARS

1880-88 1:10 000. with short explanation. 2 Editions one in

English the other in Italian. Pub. by G. Philip & son. 32

Fleet Street. London, 1891.

32. PIANO D'ISCHIA E PROCIDA 1:25000 Ufficio Idrografico

della R. Marina Italiana, 1889.

33. CARTA DEL GOLFO DI POZZUOLI 1:20 000 Ibid. 1887.

34. CARTA, DALLA GAJOLA A TORRE DEL GRECO ( PIANI PORTE GRA-

NATELLO E TORRE DEL GRECO 1:20 000 Ibid. 1885.

35. PIANO DELLA RADA DI CASTELLAMMARE 1:20 000 (pubblica-

zione provvisoria Ibid. 1889.

36. CARTA DEL MARE JONIO E MAR TIRRENO 1:1000 000 Ibid.

1878.

37. CARTA DELLE ISOLE EOLIE 1:150 000 Ibid. 1881.

38. PIANO DEGLI ANCORAGGI DI VULCANO , LIPARI E PANARIA

1:25 000. Toid. 1882.
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ISLANDS

ABTCH H. Eine Excursion am Crater des Stromboli im Juli

1836. Zeitsch. d. Deut. geol. Ges. B, IX, Seit. 392-406.

Berlin, 1836. map. 1.

ABICH H. Besuch des Kraterbodens von Stromboli am 25 Jul.

1856. Zeits. d. Deutch. Geol. Gesell. i856-57.

AGATIO DI SOMMA. Historico racconto dei terremoti della Ca-

labria dell'anno 1638, etc. Napoli, 1641, pp. 189.

ALEXANDER C. Practical Remarks on the lavas of Vesuvius,

Etna and the Lipari Islands. Proceed. Sclent. Soc. Lon-

don, Vol. L London, 1839.

AMICO ET STATELLA. Lexicon topographicum Siculum, etc.

Catanae, 1759-60, Vols. Ill, in 4. See Vol. Ill, pf. 1 , pp.

45-52.

ANDERSON T. The Volcanoes of the two Sicilies. Geol. Mag.,
Dec. Ill, Vol. V, p. 473.

ANDERSON T. 1888. See Johnston-Lavis.

ARAGO F. Liste des Volcans actuellement enflammes. Annu.
d. Bur. d. Longit. annee 1824, pp. 167-189. (C. A.).

ANONYMOUS. Extrait du Journal d'Angleterre contenant une

description curieuse de la montagne d'Eole en Italic. Jour-

nal des Scarans, 1685, in 12, pp. 419-420. (C. A.).
i*
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ANONYMOUS. Breve descrizione geografica del Regno di Sici-

lia. Palermo, 1787, in 4, p. 293. See pp. 272 and follow.

Isole Eolie, etc.}.

ANONYMOUS. Cenni sull' Etna e sulle attuali sue eruzioni, con

breve sunto dell' opera del Bar. W. Sartorius von Walters-

hausen. ?

ANONYMOUS. Vulcani di Europa. // Propagalore delle Scienze

Nat. Anno I, Pt. II, pp. 328.

BALTZER A. Eruption von tridimitischen Aschen am Insel Vul-

cano den 7 sept. 1873. Neue Zuricher Zeitung, N. 5, 1875.

Referate ans der Naturiv. Ges in Zurich den 4 Januar
1875. Boll. (I. R. Com. geol. d'Italia, Vol. VI, pag. 197,

Roma, 1875.

BALTZER A. Geognostisch chemische Mittheilungen ueber die

neuesten Eruption auf Vulcano und die-producte derselben.

Zeitsch. d. Deutsch. Geol. Gesell. Berlin, 1875.

BLAKE J. F. A Visit to the Volcanoes of Italy. Proceed.

Geol. Assoc., London, 1889, Vol. IX, pp. 145-176.

BORNEMANN J. G. Ansichten von Stromboli. Zeits. d. d. Geol.

Gesells. I, 1842, pp. 696-70 1, PI. 4. (C. A.).

BORNEMANN J. G. Sur 1'etat des volcans d' Italic pendant Tete

de 1856. Translation of De Perrey from Tageblett. der

32 Versam. Deutch. Naturf. und Aertze in Wien, 1856, pp.

114-141, Original M. S. pp. 4. (C. A.).

BUCCA L. Le andesiti dell' isola di Lipari. Studio microgra-
fico. Boll. Com. Geol. 1885. N. 9 and 10, pp. 16.

CAMPI P. Istoria di Lipari. (Cit. par Mongitore and Mer-

calli.) M. S. is in the Ex-convento del Capucini at Lipari.

CHAIX C. The Past History of Vulcano. Bull. Amer. Geogr.
Soc.. Vol. XX, pp. 464-469.

CHIRONE V. Le terme di S. Calogero nell' isola di Lipari.

Napoli, 1880.

CIANCIO A. Ragionaraento sulla privativa del Marchese Nun-
ziante nella fabbricazione dell'Allume Vulcanico. Napoli ?

in 4, p. 60.

CLUVERUS PH. Sicilia antiqua et Insulae adiacentes. Lugduni
Batavorum, 1723. Also: Thes. Siculae, Vol. L

CORDIER Rapport sur le voyage de M. Constant Prevost a 1'ile

de Julia, a Malta, en Sicile, aux iles Lipari, et dans les en-

virons de Naples. Nouv. Ann. des Voy. 2me Ser. T. X,
pp. 43-80, Avril, 1836. (C. A.).

CORTESE E. L'Eruzione dell' Isola Vulcano veduta nel Settem-
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brc 1888. Boll. Com. Geol. Vol. IX, pp. 214-223. Roma,
1888.

COSSA A. Su minerali e roccie dell'Isola di Vulcano. R. Ace.

d. Lincei. Ser. 3", An. CCLXXV. Vol. II, 1877-78.

COZZA P. Un incendio sconosciuto del Vesuvio. Archivto

Stor. Province Napoletane, An. XV. fasc. Ill, pp. 642-646.

CROTTI C. Viaggio per la Sicilia eseguito nell' anno 1830. Poe-

raetto. Napoli, 1830, in fol. pp. 20. At p. 6: Stromboli,

Vulcano, etc.

DESNOYERS Notice sur 1'ile Julia , le Stromboli , les colonnes

du temple de Pozzuoli. Bull. d. 1. Soc. de Geol. 1831,

pp. 220.

DEVILLE CH. (S. CLAIRE). Sur quelques produits d' emanations

de la Sicile. COmpt. Rend. Vol. XLIII. Paris, 1856.

DEVILLE CH. (S. CLAIRE) Suj* la nature des eruptions actuelles

du Volcan de Stromboli. Bull. d. I. Soc. geol. d. France.

2.* Ser. Tom. XV, pp. 345-362, Paris, 1858.

DOLOMIEU (DE) D. Voyage au iles de Lipari fait en 1781.

Paris, 1783, in 8, pp. VIII, +208.
DONATI. Notice sur P ile de Stromboli. Bull. d. 1. Soc. de

Geol.- d. France, T. I, pp. 242-245. 1831. (C. A.).

FERRARA F. Campi flegrei della Sicilia e delle isolc che le sono

attorno. Messina, 1810. Atti d. Ace. Gioenia, Ser. 1*, Vol.

II, Catania, in 4, fol. 2, pp. XIX -f- 424, maps.
FOUQUE F. Voyage aux iles Eoliennes. Compt. rend. d. I'Ac.

d. Sc. Tom. LX, pp. 1185; Tom. LXII, pp. 616 et 1366. Ann.
d. Mission scient. et litt. 2" Ser. Tom. Ill, pp. 165. Paris,
1865-1867.

FOCHS K. Vulkane u. Erdbeben. Leipzig 1877. In French :

Les Volcans et les tremblemenls de Terre, Vol. I, Paris,

1866. (lies Lipari, pag. 215)
FULCHER L. W. A visit to the Lipari Islands and Mount Etna.

Journ. of the City of London College Science Soc., N. 16,

April, 1890, pp. 9.

FULCHER L. W. Vulcano and Stromboli. Geol. Mag., Dec.

III, Vol. VII, 1890, pp. 347-353.

GALVANI D. Memoria geologica e mineralogica su le Isole Eolic

classificazione de' prodotti volcanici delle medesime. Nuovi
Ann. d. Sc. Nat. d. Bologna , T. VI, 1841, pp. 18, in 8.

(C. A.).

GENOVESI. SulP acque termo-minerali e sulla Grotta di Lipari,

lS19.-Idrol.Med. del dott. Chiminelli. Fasc. XIV, 15. ot-

tobre nov. 1880, pp. 94-95.
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HAMILTON W. Observations on M. Vesuvius, M. Etna and other

Volcanoes of the two Sicilies. London, 1772.

HAMILTON W. Campi Phelegrei; observations sur les vulcans

des Deux Siciles (French and English) Naples, 1776-79,
in fol.y col. pi. 54.

HOFFMAN F. Ueber die geognostische Beschaffenheit der Li-

paren. Poggd. Ann. Bd. XXVI, Seit. 31 u. folg. 1832,
in 8, pp. 88, pi. 4.

HOFFMAN F. Memoire sur les terrains volcaniques de Naples,
de la Sicile, et des iles de Lipari. Bull. d. I. Soc. geol.

de France, Vol. HI, 1833, pp. 170-180

HOUEL J. Voyage Pittoresque des Isles de Sicile, de Malte et

de Lipari. Paris, 1782 , Vol. IV in fol. Numerous rich

engravings.
HOUEL J. Reisen durch Sicilien.u. Malta etc.. iibersetz t. v. J.

L. Heerl, mit Kpft. Vol. I-IV , Gotha, 1797-1809, in 8.
IDDINGS P. AND PENFIELD S. L. Fayalite in the obsidian of

Lipari. Amer. Jour. Sc. Vol. XL, 1890, pp. 75-78.

JERVIS G. Tesori sotterranei dell' Italia. 4 Vols. in 8, To-

rino, 1874-1888, numerous plates.

JOHNSTON-LAVIS H. J. The island of Vulcano and Stromboli.

Nature, Vol. XXXVIII, pp. 13-14. London, 1888.

JOHNSTON-LAVIS H. J. The Recent Eruption at Vulcano. Ibid.

p. 173.

JOHNSTON-LAVIS H. J. The Eruption of Vulcano Island.
"
Nature," Vol. XL1I, 1890, pp. 78-79.

JOHNSTON-LAVIS H. J. The Conservation of Heat in Volcanic

Chimneys. Brit. Assoc. Reports, 1888, pp. 2.

JOHNSTON-LAVIS H. J. The State of the Active Sicilian Volca-

noes in September 1889. Scottish Geograph. Mag., Vol.

VI, N. 3, March 1890, pp. 145-150.

JOHNSTON-LAVIS H. J. Further Notes on the Late Eruption of

Vulcano Island,
" Nature,

"
Vol. XXXIX , 1889 , pp.

109-111

JOHNSTON-LAVIS H. J. AND ANDERSON T. Notes on the Recent

Volcanic Eruption in the Island of Vulcano. Brit. Assoc.

Reports, pp. 3, 1888.

JUDD W. J. Contributions to the Study of Volcanoes. Geol.

Mag. Vol. II, London, 1876. pp. 1, 56, 145, 206, 245, 308,

348, 388.

LYELL C. Principles of Geology. London , Numerous edi-

tions. Principes de Geologie; Traduction Francaise sur la
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sixieme edition anglaise. Lyon, 1846. (Stromboli. pt. Ill,

pp. 357).

MALLET R. The mechanism of the active Volcano of Strom-

boli. Proceed, of the R. Soc. London. N. 155. 1874. Trans-
lated in Hal. by Prof. 0. Silvestri, Bull. d. Vulc. ital. Fasc.

VII, VIII. IX, X. Roma, 1876.

MARGALLE. 1866. See Zurcher.

MASSA G. A. La Sicilia in prospcttiva. Palermo, 1709. 2 Vols.

in 4. Parte I, pp. 12-359, Parte II, pp. 503.

MERCALLI G. Contribuzioni alia geologia delle isole Lipari.

Atti d. Soc. It. d. Sc. Nat. Vol. XXII, Milano, 1879
, pp.

14. (C. A.).

MERCALLI G. Le ultime eruzioni dell'Isola di Vulcano. Bull,

d. Vulcan, Ital. Ann. IV, p. 28. Roma, 1879.

MERCALLI G. Contribuzioni alia Geologia delle Isole Lipari.

Atti d. Soc. Ital. d. Sc. Nat. Vol. XXII, Milano, 1879.

Estratto dal Bull. d. R. Comit. Geol. d
j

Italia, Vol. I, Ser.

2*, p. 315. Roma, 1880.

MERCALLI G. Natura delle eruzioni dello Stromboli ed in gene-
rale dell'attivita sismo-vulcanica nelle Eolie. Atti d. Soc.

If. di Sc. Nat. Vol. XXIV, Milano , 1881 , in 49
, pp. 30.

(C. A.).

MERCALLI G. La fossa di Vulcano e lo Stromboli dal 1884 al

1886. Atti d. Soc. It. d. Sc. Nat. Vol. XIX, Milano, 1886,
in 4, pp. 9. (C. A.).

MERCALLI G. L'Isola Vulcano e lo Stromboli dal 1886 al 1888.

Atti Soc. Ital. Sc. Nat., Vol. XXXI, Milano, 1888.

MERCALLI G. L' eruzione dell' isola Vulcano. Rassegna Na-

zionale, Ann. X. Firenze, 1889, in 8, pp. 18.

MERCALLI G. Sopra alcune lave antiche e moderne dello Strom-

boli. Rend. R. 1st Lombard, Ser. II, Vol. XXIII, fasc.

XX. 1891, pp. 11.

MINA PALUMBO F. Cenno topografico delle isole adiacenti alia

Sicilia. L' Empedocle, anno I, fasc. 7 e 8 (Nov. Dec.} 1851,

pp. 419-436, 465-492.

PALMIERI L. Intorno ad una recente eruzione nell'Isola di Vul-

cano ed alia continuazione del terremoto di Corleone.

Rend. R. Accad. Sc. Fis. Mat. An. XV, Napoli, 1876,

p. 123.

PAPARCDRI S. (1743). Discorso fisico-matematico sopra la va-

riazione de'venti pronosticata ventiquattr' ore prima dalle va-

rie e diverse qualita, ed effetti dei Fumi di Vulcano^ Opusc.
di Autor. Sic. V, pag. 76-120.



102 LIPARI

PAREIRA A. Sieben Tage auf den Eolischen Inseln. 1880.

18811

PAYAN D. Notice sur quelques volcans de 1'Italie meridionale.

Bull. Soc. Stat. Arts Utiles, Sc. Nat. flu Depart, d. I.

Drome, t. Ill, in 8, 1842, pp. 145-163. (C. A.).

PILLA L. Parallelo tra i tre Volcani ardenti delle Sicilie.

Atti d. Ace. Gioenia 1837. Cit. Jahrb. f. Min. p. 347.

Stuttgart, 1836.

PILLA L. Sur les lies Eoliennes et sur les localites volcaniques
de la Sicile. Ann. des mines, 3* Ser. Vol. XVIII, p. 127.

Paris, 1840 (?).

PILLA L, Osservazioni fisiche sopra il Vulcano di Stromboli.

11 Lucifero, anno 1, Napoli, pp. 30, 54, 89. 106.

PLATANIA GAET. Sui projettili squarciati di Vulcano (Isole Eo-

lie) nell' eruzione del 1888-1890. Ann. dell' Ufficio Cent.

Meteor. Geodin., Pt. IV, Vol. X, 1891, pp. 7.

PLATANIA Giov. Eruptions volcaniques aux iles Lipari, du 3

ati 6 aout 1888. La Nature, 16* ann. Paris, 1888, N. 795,

pp. 198-199.

PLATANIA Giov. Eruption volcanique a 1' ile Vulcano. La Na-
ture, 16* Ann. 1888. N. 805, pp. 359-363, fig.

PLATANIA Giov. I fenomeni sottomarini durante 1' eruzione di

Vulcano (Eolie) nel 1888-1889. Atti, Rend. Ace. Sc. Let.

Art. Acireale, N. Ser. Vol. 1, 1889, pp. 16, tables 3.

PLATANIA Giov. Stromboli e Vulcano nel Settembre del 1889.

Boll. d. Osserv. Meteor, R. 1st. Nautico di Riposto, An. XV,
fasc. 9-12, pp. 14, Riposto, 1889.

PLATANIA Giov. La recente eruption volcanique a 1' ile Vulcano,

1888-90) La Nature, 19* ann. Paris, 1891, N. 927. pp.

211-214, fig.

PRESTANDREA E CALCARA P. Breve cenno sulla geognosi ed

agricoltura delle isole di Lipari e Vulcano. Giorn. di Co-

miss. d'Agric. e Pastor, per I. Sicilia, 1858.

QUATREFAGES DE. Sur 1'etat du Cratere superieur de Stromboli

en Juin 1844. Compl. Rend. Ac. Sc. Paris, Vol. XLHL
1845, p. 610.

QUATREFAGES DE. Souvenirs d'un Naturliste, Milazzo, Strom-

boli. Revue des Deux Mondes, Vol. XVII, Chap. IV, Pa-

ris, 1847, pp. 120.

KAMMELSBERG C. Ueber die Natur der gegenwartigen Eruptio-
nen des Vulkans von Stromboli. Zeits d. d. Geol. Gesells

XI, 2, 1859, pp. 103-107. (C. A.).



LIPARI 103

RICCIARDI L. Suiralliucamcnto del vulcani italiani, etc. Reg-
i/io-Emilia, 1887. in 8, pp. 10, col. map. 1.

SALINO F. Le isole Lipari. Boll. d. Club. Alp. Hal. Torino,

1874, pp. 135.

SALINO F. Lc cruzioni di Vulcano. Cosmos, di G. Cera, 1890,

pp. 45-56.

SAMBON L. Eolie Napoli, 1891, pp. 60, See also, Pro Patria

for 1890, Napoli.
SCACCHI A. Sabbia eruttata da Vulcano dal di 11 al 26 gennaio

1886. Boll. Oss. Coll. Carlo Alberto, S. II, Vol VI. n. 9 8

Moncalieri, 1886.

SCHMIDT G. F. J. Vulkanstudien. Leipzig, 1874, in 8.
SCROPE G. P. Volcanoes. The character of their phenomena, etc.

London, 1862. Paris, 1864, Berlin, 1872.

SCROPE G. P. The mechanism of Stromboli. Geol. Mag. N.
126. London, 1874.

SECCHI P. A. Lezioni di fisica terrestre. Torino e Roma,
1867.

SEGUENZA G. Dell'arseuico nei prodotti vulcanici delle isole

Eolie. Eco Peloritano. An. HI. Fasc. VII, Messina, 1856,
in 8, pp. 8.

SEGUENZA G. Di certe rocce vulcaniche interstratificate fra rocce

di sedimento. Rend. d. R. Ace. d. Sc. Fis. e Mat. d. Na-

poli, 1876.

SILVESTRI 0. Fenomeni eruttivi dell' isola di Vulcano e Strom-

boli nel 1874. Boll. d. Vulcan. Ital. Fasc. IX e X, pp. 117.

Roma, 1874.

SILVESTRI 0. II meccanismo nel Vulcano attivo di Stromboli.

Translation into Italian of R. Mallet. Boll. d. Vulcan.

Ital. etc. Fasc. VII, VIII, IX, X. Roma, 1876.

SILVESTRI 0. Sull* attuale eruzione di Vulcano nelle isole Eolie

incominciata il 3 agosto 1888. Annali dell' Utficio Centrale

di Meteorologia e Geodinamica, Parte IV. Vol. IX, 1887,

Roma, in 4, pp. 13.

SILVESTRI O. Etna, Sicilia ed isole vulcaniche adiacenti, sotto

il punto di vista dei fenomeni eruttivi e geodinamici presen-
tati durante 1' anno 1888. Atti Accad. Gioenia. S. IV.

Vol. I. N. 2. Catania. Annuario Meteor. Anno IV.

SILVESTRI O. L' Eruzione dell'isola di Vulcano. Boll. Oss. R.

Coll. Carlo Alberto, S. U, Vol, VIII, n. 10, Torino, 1888.

SILVESTRI 0. L' isola di Vulcano ed il suo risveglio eruttivo.

Nuova Antologia, Vol. XXI, fasc. 11. Roma, 1889.

SILVESTRI 0. Sur 1' Eruption recente de 1' ile de Vulcano.



104 LIPARI

Comptes Rend. Acad. Sc. T. C1X. 6, Paris, Aout, 4889,

pp. 3.

SILVESTRI 0., CONSIGLIO PONTE S., SiLVESTRi A. Sulla attuale

eruzione scoppiata il di 3 Agosto 1888 all'Isola Vulcano nel-

1' arcipelago Eolie (Sunto). Bull. mens. Ace. Gioenia d.

Sc. nat., Nuova serie, fasc. VII!, Catania, 1889.

SJLVESTRI 0. E ARCIDIACONO S. Etna, Sicilia, ed Isole Vulca-

niche adiacenti, sotto il punto di vista dei fenomeni eruttivi

e geodinamici durante 1'anno 1889. Boll. Mens. del Osserv.

Cent, di Moncalieri, Ser. II, Vol. X, N. 2,Febbraio 1890.

SOMMA DI AGATIO. V. Agatio di Somma.
SPALLANZANI L. Viaggi alle due Sicilie e in alcune parti del-

1'Appennino. Pavia, Vol. I-IV, 1792. Also in Get-man.

Ed. I-VIIL Leipzig, 1794-96.

SPALLANZANI L. Travels in the Two Sicilies and some parts

of the Apennines. Translated from the Original Italian.

4 vols. with 11 plates. London, 1798.

STAGNO S. F. Ragionamento sopra il nascimento dell' isola di

Vulcano. Opusc. di Autori. Sic. Vol. II, in 4, pp. 93-121,

Palermo, 1759, in 12.
STOPPANI A. Corso di Geologia. Vol. I-II1 Milano, 1873 (Li-

pari Isles etc. Vol. I, pp. 680).

STRDEVER. Ematite di Stromboli. Atti Accad. Lincei, S. IV,

Vol. IV, Fasc. 9, p. 626.

TACCHINI P. Sulle attuali eruzioni di Vulcano e Stromboli.

Rendicont. R. Accad. Lincei, S. IV, Vol. V, 2 sem. Roma.
THOMAS T. H. A visit to the Lipari Isles and Etna. Trans.

Cardiff Naturalist's Soc. Vol. XXII, pt. 1, 1890, pp. 16.

TROVATINI G. M. Dissertazione chimico-fisica sull' analisi del-

1'acqua minerale dell' isola di Vulcano nel Porto di Levante

detta volgarmentel'acqua del Bagno. Napoli, 1786, in 4.

(B. N.).

VARENIUS B. Geografia generalis, in qua affectiones generales
telluris explicantur. (Lib. I. Cap. X : on the island of Vul-

cano and Etna). Amstelodami, 1664.

ZURCHER AND MARGALLE. Volcans et tremblements do terre

(Etna et Stromboli). Hachette et Cie. Paris, 1866.



iRAHAM'S ISLAND

ISOLA FERDINANDEA
OR

ISOLA GIULIA

ANONYMOUS. Breve ragguaglio del novello vulcano. Effe/ner.

Scient. e Letter, per Sicilia ,
T. I. Palermo, 1832, in 5,

pp. 31, pi. 1. (C. A.).

ANONYMOUS. Reapparition de Tile Ferdinandea (ou Julia) daus

la Mediterranee. Bull. Soc. Geog. France, .
me

S(>i\, T. I,

N. 1, 1834, fol. 100. (C. A.).

ARAGO F. Consideration sur la manierc dont se forma dans la

Mediterranee
,
en Juillet 1831 une ile qui a ete tour a tour

appelee Ferdinandea, Hotham, Graham, Nerita, et Julia.

Compt. Rend. Acad. Sc. Paris, T. IV., pp. 753-757. (C. A.)

BERGHAUS. Anualen (Insel Julia). Bd. IV, Seit. 365 u. Bd.

V, Seit. 124, N. 198. Same in French: Ann. d. Sc. Nat.

Vol. XXIV, pag. 103, Paris.

CAPOCCI E. Un nuovo vulcano in Sicilia. Dialogo. II Propa-
galore delle Sc. Nat. Napoli, 1847-48, PI. 1, pp. 185-186,

CORDIER. Rapport sur le voyage de M. Constant Prevost a Tile

de Julia, d Malta, en Sicile, aux iles Lipari et dans les envi-

rons, de Naples. Nouv. Ann. des Voy. 2nA serie, T. X, p.

43-80, Avril 1836. (C. A.).

DAUBENY C. Note on a paper by J. Davy entitled : Notice of



IOC GRAHAMS ISLAND, ISOLA FERDINANDEA

the remains of the recent volcano in the Mediterranean.

Phil. Trans. 1833. pp. 545-548. (C. A.).

DAVY AND DAUBENY. Account of a new Volcano in the Medi-

terranean. London, Paris, 1831, in 4..

DAVY H. Isle of Julia. Pfiilos.' Trans. Part. I, pag. 143,

and Part. II, pag. 237. London 1833.

DAVY J. Further Notice of the New Volcano in the Mediter-

ranean. Phil. Trans. 1832, pp. 251-254. (C. A.).

DAYY J. Notice of the Remains of the Recent Volcano in the

Mediterranean. Phil. Trans. 1833, pp. 143-146. (C. A.).

DAVY J. Some Remarks in Reply to Dr. Daubeny's Note on the

Air Disengaged from the Sea over the Site of the Recent

Volcano in the Mediterranean. Phil. Trans. 1834
, pp.

551-554. (C. A.).

DESNOYERS. Notice sur 1'ile Julia ,
le Stromboli ,

les colonnes

du temple de Pdzzuoli. Bull, d* I. Soc. de Geol. 1831,

T, II, pp. 238-242.

FUCHS K. Vulkane u Erdbeben. Leipzig, 1875. French edi-

tion: Les Volcans et les Tremblements de Terre. Vol. I. Pa-

ris, 1866. (Isola Ferdinandea, pp. 220).
GELCICH E. Die Insel Ferdinandea. Deutsche. Rundsch. f.

Geogr. u. Statistih, Vol. VIII, pp. 225-228.

GEMMELLARO C. Relazione de' fenomeni del Nuovo Vulcano sorto

dal mare fra la costa di Sicilia, e 1'isola Pantelleria nel inese

di luglio 1831. Atti dell'Accad. Gioenia Sc. Nat. Catania

Vol. VIII, pp. 271-298. Catania, 1831, in 8., pp. 48, Ap-
pendix, pp. XXIV, pi. 11.

GRAVINA C. (PRINCIPE DI VALSAVOYE). Poesie. La eruzione del

Vulcano sotto-marino tra Sciacca e Pantelleria nel luglio del

1831. Sonetto. Catania, 1834, in 12, pp. 72. See p. 11.

(B. N.).

HOFFMANN F. Intorno al nuovo vulcano presso la citta di Sciac-

ca. Lettera al Duca di Serradifalco. Giorn. d. Sc. Lett,

ed Arti. N. 101. Palermo, 1831.

MAZZOLLA B. Descrizione dell'isola Ferdinandea al mezzogiorno
della Sicilia. Napoli, 1831, in 12, oblong, pp. 4, pi. 8.

Other Editions. (C. A.).

PILLA L. Phenomenes volcaniques recents dans un des points

de la mer qui baigne les cotes de la Sicile. Lettre a Mons.

Arago. Compt. Rend. Acad. Sc., T. XXHI, Paris, 1846,

pp. 988-990. (C. A.).

PREVOST C. Observations sur le nouvel ilot volcanique qui s'est



GRAHAMS ISLAND, ISOLA FERDINANDEA 107

forme en juillet 1831 dans la mer de Sicile. Bull. Soc.

Geol. France, t. II, 1831, pp. 32-38. (C. A.)-

PREVOST C, Description de 1'ile volcanique sortie recemraent

du sein de la Mediterranee. Nouv. Ann. des Voyages, se-

rie 2, T. XXII, 1831, pp. 288-303. (C. A.).

PREVOST C. Introduction au rapport fait a 1'Academic Royale,

dcs Sciences sur le voyage a 1'ile Julia en 1831 et 1832.

Pans, in 8, pp. 47. (C. A.).

PREVOST C. Notes sur 1'ile Julia pour servir a 1'histoire de la

formation des montagnes volcaniques. Mem. Geol. Soc.

France, T. II, pp. 91-124, pi. 3. (C. A.).

Ricco A. L'ile Ferdinandea, le soleil bleu et les crepuscules

rouges de 1831. Compt. Rend. Ac. Sc. Paris, Vol. CII,

pp. 1060-1063.

Russo FERRUGGIA S. Storia dell'isola Ferdinandea sorta nella

costa meridionale della Sicilia. Trapani, 1831, in 4, pp.
58. (C. A,).

SAINT-LAURENT DE. Details sur 1'ile volcanique nouvellement

apparue dans la Mediterranee. - - Bull. Soc. Geol. t. XVI,
N. 102, 1831, pp. 185-188. (C. A.).

SMYTH W. H. Some Remarks on an Error respecting the Site

and origin of Graham' s Island. Phil. Trans. 1832 , pp.

255-258, pi. 1. (C. A.).





TNA

ABICH H. Vues illustr. ties phenomenes geologiqnes du Vesuve
et de 1'Etna, etc. Paris, 1831.

ABICH H. Vulkanische Phaenomene am Aetna. Briefl. Mitth.

Jahrbuch f. Miner. Geogn. u. Geol. Sett. 551, Stuttgart
1839.

ABICH H, Erlaiitcrnde Abbildungen der geol. Erscheinungen
beobachtet am Vesuv u. am Aetna in den Jahren 1833 und

34. Berlin, 1837. Braunschioeig , 1841 (text in French and

German) in fol. pi. 10.

ABICH A. Geol. Beobachtungen iiber die Vulkan-Erscheinungen
V. Bd. Lief. I. Ueber die Natur und den Zusammenhnang
der vulkaniscfien Bildungen. Braunschweig, 1841.

ABICH H. On some Points in the History and Formation of

Etna. Quart. Journ. Geol. Soc. Vol. XI\r, 1858. (C. A.).

ABU-HAMID DA GRANADA. In the Biblioteca Arabo-Sicula by
Amari. (Pag. 74. Erupt, of XII century).

ACARIUS DE SERIONNE. Dissertation sur le mont Etna. Paris

MDCCXXXVI, in 12, pp. 179-223. (C. A.).

ACARIUS DE SERIONNE. L'Etna dep. Cornelius Severus et les

sentences de Publius Syrus. Traduit en francais avec des re-

marques des dissertations critiques, historiques, geographi-

ques. A Paris chez Chaubert et Clousier, MDCCXXXVI,
in 12*, 2 maps, pp. 358. (C. A.).



110 ETNA

AELIAN.
(avfi^ixrog 'iffTopta)-

In Stolaeus Flov. 78-39. (Erupt.

of 693. B. C.)-

AESCHYLUS. Prometheus. (Erupt, of 364. B. C.).

ALBERTI L. Descrizionc di Sicilia. (Cit. by Massa).
ALESSI G. Elogio del cav. Gius. Gioeni. Palermo, i824, in

4. (B. N.).

ALESSI G. Storia critica delle Eruzioni dell'Etna. Otto discorsi.

Atti d. Ace. Qioenia. Ser. 1* , Vol. Ill, pp. 17-75
; IV, pp.

23-73; V, pp. 43-72', VI, pp. 85-114; VU, pp, 21-66', VIH,

pp. 99-149; IX, pp. 121-216. Catania, 1824-32.

ALESSI G. Sopra gli ossidi di Silicio ed i silicati appartenenti
alia Sicilia. Atti d. Ace. Gioenia, Ser. 1*, Tom'. V. Catania,
1827.

ALEXANDER C. Practical Remarks on the lavas of Vesuvius,

Etna, and the Lipari Islands. Proceed. Sclent. Soc. Lon-

don, Vol. I, London, 1839.

AMARI M. Storia dei Musulmani in Sicilia ( Erupts, of VII-IX

cent. 7. Biblwteca Arabo-Sicula, pp. 85-218.

AMICO C. Cronologia Universale ( Cit. by Ferrara and by Amico
in: Catana Illustr. T. IV, p. 252, ( Unpublished ).

AMICO V. M. Catana Illustrata sive sacra et civilis urbis Cata-

nae Historia. Catania, 1740, in fol.

AMICO V. M. 2nd edit of Fazellus. Catanae, 1749, See Fa-
zellus.

AMICO V. M. ET STATELLA. Lexicon topographicum Siculum,
etc. Panormi,et Catanae, 1759-60, Vols HI, in 4. See
Vol. Ill, pt. 1, pp. 45-52.

ANDERSON T. The Volcanoes of the two Sicilies. Geol. Mag.,
Dec. Ill, Vol. V, pp, 473.

ANDREAE J. L. De montibus ignivomis dissertatio inauguralis.

Altdorf, 1710.

ANNA A. D\ Eruption of mount Etna. London, June, 1800.

A col. transparency on a steel engraving in R. fol. (In
the collection of M. r L. Sambon, Naples).

ANONYMOUS DI SCIACCA. (Cit. by Recupero). (Erupt, de cen-

dres, 1408).

ANONYMOUS. Scriptores Rerum Sicularum in unum corpus nunc

primum congesti. Francoforti A.-M. A. Wechel, 1579. (See

respective aulhors.)

ANONYMOUS. A Chronological account of several incendiums

or fires of Mt. Aetna. Philos. Transactions. Vol. IV, p.

967. London, 1669.

ANONYMOUS. An answer to some inquiries concerning the erup-



ETNA 111

tions of Mt. Aetna, 1669, communicated by some inquisitive

English merchants now residing in Sicily. Phil. Trans. Vol.

IV, p. 1028. London, Sept. 1669. Coll. Accad. T. I, pi. 2
pp. 201-20^. Gibelin,,T. I, pp. 4-13.

ANONYMOUS. Plan du Mont Etna, communement dit Mont (Jibel

en 1'Isle de Sicile, et 1' incendie arrive par un tremblement

d'e terre le 8 Mars 1669. Bibl. Nalionale d. Paris.

ANONYMOUS. Relazione dell' incendio di Mongibello dell' anno
1669. (Cit. by Massa: Etna).

ANONYMOUS. Relation e (vera) del nuovo incendio della Monta-

gna di Mongibello cavata da una lettera scritta da Taura-

mina ad un Signore dimorante in Roma. Roma and Na-

poli, 1669, in 12, fol, 4. (C. A.).

NONYMOUS. Archivio dei Benedettini in Catania. Area I. Lit.

B., pag. 100. (Erupt. 1536, 1682 and others.)

ANONYMOUS. Extrait du Journal d'Angleterre contenant unc re-

lation chronologique des embrasemens du Mont Etna. Jour-

nal des Scavans, 1683, in 12, pp. 103-105. (C. A.).

ANONYMOUS. Lagrimoso Spectacolo della misera citta di Catania

nell'Isola di Sicilia ,
la quale fu distrutta li 15 Gennaio del

corrente anno 1693 da un spaventoso terremoto, etc. Vi-

terbo, 1693, in 16, fol. VI. (C. A.).

ANONYMOUS. Delta Sicilia, grand'isola del Mediterraneo, in pro-

spettiva il Mont' Etna, o Mongibello, esposto in veduta da un

religioso della compagnia di Gcsii. Palermo, 1708, in 8,

pp. VIIL 126. (C. A.).

ANONYMOUS. Manuscriptum ex libro in Ecclesia majori Nicho-

losorum asservato, etc. (With notices on the erupt, of

1766).

ANONYMOUS. Relation (an exact) of the famous Earthquake
and Eruption of Mt. Etna. London, 1775.

ANONYMOUS. Untergang der Stadt Messina. Ingleichen eino

kurze Beschreibimg von den beiden Feuerspeyenden Bergen
Vesuv und Aetna. ? 1783.

ANONYMOUS. Breve descrizione geografica del Regno di Sici-

lia. Palermo, 1787, in 4, p. 293. (pp. 209-211 I'eruzioni

del Mongibello, etc.).

ANONYMOUS. Compendio delle Transazioni filosofiche, ecc.

Giornale Letterario di Napoli, Napoli , 1793. Vols 112, in

8, Vol. V, pp. 78-89.

ANONYMOUS. Descrizione della eruzione dell'Etna di quest'anuo.

Gazz. Britannica, N. 73, mercoledi 13 Nov. 1811.

ANONYMOUS. Monte San Simonc und die Eruption von 1811.



112 ETNA

MorgenUatt, N. 138. Seit. 55i. (Cit. by ffoff. Geschichte

tic,- nalurl. Verandeningen, etc. II, pag. 241).

ANONYMOUS. Eruption dc 1'Etna. Poussierc rougeatre transpor-

tec d'au-dela dcs mers en Italic par le vent. Bull. Soc.

Geoff, d. F. T. XIH, pp. 307-308. June 1830. (C. A.).

ANONYMOUS. Kurze Bcschreibung des Aetnaausbruches im No-

vember 1832. Frob. Notiz. XXXVI. 1833. Neu, Jahrl. f.

Min. Geogn. u. Geol. Seit. 583. Stuttgart, 1833.

ANONYMOUS. Descrizione di Catania c delle cose notevoli del

dintorni di essa. Catania, 1841, in 8, pp. 277.

ANONYMOUS. Giornale della presente eruzione dell'Etna. Rend.

R. Accad, Sc. Fis. Mat. Napoli, T. I, pp. 466-468. 1842-

1845
ANONYMOUS. L'Etna et ses eruptions. L'Univers lllustre, 15

fevrier 1865, pp. 99-100, with 3 figs. (C. A.).

ANONYMOUS. Eruption of Etna 1865. Am. Journ. Sc. 2 nd
.

Ser. Vol. XL. N. 118, July 1865, p. 122. (C. A.).

ANONYMOUS. Eruzione dell' Etna dell'anno 1879. Gazetta di

Catania, May and June 1879, 16 numbers. (C. A.).

ANONYMOUS. Eruzione dell'Etna del 1879. Gazetta di Messina

17 numbers. (C. A.).

ANONYMOUS. La fine della eruzione dell' Etna 1879. Disegno e

testo sopra comunicazioni di Nicola Lazzaro. Illustrazione

Italiana. Sem. 2, pag. 5, Milano, 1879.

ANONYMOUS. La salita degli Alpinisti Romani sull'Etna. Dise-

gni di D. Paolucci, sopra schizzi original! di Fornari e testo

di Martinori Illustrazione Italiana. Sem. 2, pag. 123.

Milano 1879.

ANONYMOUS. Sulla eruzione dell'Etna del 1879. Tre disegni so-

pra schizzi autentici del Prof. Orazio Silvestri. Illuslrazione

Italiana. Sem. 2, p. 5 Milano, 1879.

ANONYMOUS. Sulla eruzione di fango a Paternd nelle adiacenze

dell'Etna. Disegno e testo sopra comunicazione autentica del

Prof Orazio Silvestri. Iltustrazione Italiana. Sem. 1 ,

pag. 113, Milano, 1879.

ANONYMOUS. Relazione degli Ingegneri del R. Corpo delle Mi-

niere addctti al rilevamento geologico della zona solfifera di

Sicilia, sulla eruzione dell'Etna avvcnuta nei mesi di maggio
e giugno 1879. Roma, 1879, in 4, pp. 7, map. 1. (C. A.).

ANONYMOUS. Relazione della Commissione governativa. Eru-

zione dell' Etna del 26 Maggio 1879. Gazz. Uff. d. Regno
Vol, I, 152, luglio 1879. Boll. d. Soc. Geogr. Hal. pp.
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550-60, N. 8, con carta , 1379. Boll. d. K. Com. Geol.

d'Italia, Vol. X. Roma, 1879.

ANONYMOUS. Chronicon Siciliae complectens accuratam rcgni
Siciliae historiam. TJies. Sic.

ANONYMOUS. Vulcani di Europa. // Propagatore delle Scienze
Nat. Anno. 1, Pt. II, pp. 328.

ANONYMOUS. DC gestis Gallorum et Aragoncnsium. (Git. by
Carrcra. Mem. Stor. a. Cilia d. Catania. I, 2, c. 2.

APPIANUS A. Bcllor. civil. ( Erupt. 34 B. C. ). Edit. Amsle-
lodami, 1600.

APRILS Z. Cronaca di Sicilia. Vol. I, Palermo, 1725.

ARABICUS CH. (Cit. by Carrera).
AR-ACRI Tf. Relazione della pioggia di ceucre avvenuta in Ca-

labria ultcriore il di 27 marzo 1809. Altid. Ace. Ponlan.

Napoll, 1810, Vol. I, pp. 167-170.

ARADAS A. Brcvissimo sunto della conchiliologia etnea. Atli

d. Soc. It. d. Sc. Nat. Vol. XII, Ease. HI, Milano, 1869, in

8, pp. 9. (C. A.).

ARADAS A. Un'abbozzo del panorama Etneo. Discorso dell' A.

come Prcsideute del Congresso dei Nafcuralisli italiani tenuto

in Catania nel 1S65. Atli d. Soc. It. d. Sc. Nat. Vol. XII,

Fasc. Ill, Milano, 1869, in 8, pp. 36.

ARADAS A. Sulle variazioni delle acque del golfo di Catania

rimpetto al littorale. Atti d. Ace. Gioenia, Catania, 1881.

ARAGO F. Liste des Volcans actuellement enflammes) Annu.
d. Bur. d. Longit. annee 1824, pp. 167-189. (C. A.).

ARDINI L. Carta agronomica dell'Etna. This map is not publi-

shed but can be obtained from the author. Catania, 1878.

ARETII M. De situ Siciliae. See Bibl. Historica Regni Sici-

liae Joan. Bapt. Carusii, Tom. I. Also: Thesaurus An-

tiquitatum et historiae Siciliae Graveii et Burmanii Lug-
duni Batavorum, 1723. (Aetna eaux minerales, etc.)

ARISTOTELES. jtepi xoa^iov. page 363. (general treatise).

ARISTOTELES. yts^affiow. axovapaTadi Sav C. 38, page 832.

Edit. Boechh. (E)-upt. of /T century. (B. C.).

AULUS GELLIUS. - Noct. Att. lib. XVII, cap. 10.

AURIA DON V. Storia Cronologica dei Vicere di Sicilia. 1409-

1597. Palermo, Coppola, 1797. Pp. 143. Erupt, of 1669,

earthquake of 1663.

AURIA DON V. Diario delle cose occorse nella citta di Palermo

e nel regno di Sicilia 1631-74. Bibl. de Marzo, Vol. Ill and

V). Erupt. 1669.
3*
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AUTORI SICILIANI (Opuscoli di...). Opuscoli I-XX. Palermo
1785-88. (For some, see the respective authors}.

AZOUR A. Sulla materia del fuochi etnei. Giorn. d. Lift, in

Roma, p. 183, 1676. (Cit. by Massa, Etna).

BACCHI A. Elpidiani, Oivis Romani. DC Thermis, etc. 1588.

Venetiis, in fol. fig. (pj>. 18-402-1).

BACCI A. De thcrmis libri scptc'm, etc. Vcnetiis , 1571 , in

fol. (B. N.). Also in 1588.

BACCIO A. DC Thermis, vetcrum. See Graven Thesaurus an-

tiquit. et Hist. R. Sic. Vol. XII. Ltidfjiuu Batavorum,1783.
Veneliis, 1737, icitJi the indication of the mineral sources of
Paterno near Catania).

BALDACCI L. MAXXETTI L. E TRAVAGLIA R. Relazione sull' eru-

zione dell'Etna. Boll. d. R. Coin. Geol. d' Italia, Vol. X,
pp. 195. Roma, 1879.

BALTXER A. - - Wanderungcn am Aetna. Sep. Abdr. des Jahr-

buchs des Schweiz. Alpen-Clubs. IX Jahrgang.--Zurich, 1874.

(Mil Ansicht auf den Aetna von Nicolosi und topographi-
scher Karte der Val del Bove).

BARBAGALLO J. Descriptio rnontis Aetnei ignam vomentis 1766

die Aprilis 27 (In hexameter verses). Catanae, 1766.

BARDI G. Sommario cronologico. (Cit. by Mongitore}.
BARONIUS (Cardinalis). Historiae annales. Romae 1675, pp.

667-682. (Erupt. 1169, etc.}.

BARTOLOMEO (DON) A PATERNIONE. Chronica in monasterio

Sanctae Mariae de Licordia Auctorc don Bartolomeo a Pa-

"ternione. (Erup. of XV century.}.

BASILE G. Note di fenomeni vulcanici presentati dall'Etna dal

settembre 1884 a tutto 1'anno 1875. Atti d. Ace. Gioenia.

Ser. 5a
, Vol. X. 1875.

BASILE G. L'elefante fossile nel terreiio vulcanico dell'Etna.

Atti d. Ace. Gioenia, Ser. 3a
, Vol. XL Catania, 1876.

BASILE G. Le bombe vulcaniche dell'Etna. (Att. Ace. Gioe-

nia Sc. Nat. S. ///, Tomo XX). Catania, 1888, pp. 82.

BAUDRAND. Article Etna Geoc/raphia. Tom. I, (Cit. by

Massa},
BEAUMONT (DE) E. Sur la structure ct sur 1' origine du mont

Etna. Ann. d. Mines, Vol. IX, Paris, 1836.

BEAUMONT (DE) E. L' Eruption de 1865. Compt. rend, de

VAcad. d. Sc. 20 Mars. Paris, 1865.

BEAUMONT (DE) E. Origine et structure de 1'Etna. In: Me-
moires pour servir d une description geol. de la France,
Vol. IV, pag. 25-26}.
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BEAUMONT (DE) E. Carte du relief de 1'Etna. Ecole d. Mi-
nes. Paris.

BELLA PRIMA (PRINCIPE) P. Sopra i Basalti globular! pel Mur-

go. Atti d. Ace. Gioenia, Ser. 1*, Vol. XIV, 1837.

BELLA PRIMA (PRINCIPE) P. Sopra il terreno di Lognina, Aci-

Trezza e Castello. Atti d. Ace. Gioenia, Ser. 4% Vol. XV
Catania, 1839.

BELLA PRIMA ( PRINCIPE P. )
-- Osservazioni geognostico-geolo-

giche sul poggio di S. Filippo e sui dintorni in Militello.

Atti d. Ace. Gioenia, Ser. 2.*, Vol. I. Catania, 1844.
BELLEVUE (FLEURIAN DE). Memoire sur 1' action du feu dans

les volcans. Journ. d. Phys. Vol. LX, pag. 446. Paris.

BEMBDS P. Omnia opera. Tom. I-III, Basiliae, 1567.

BEMBUS P. De Aetna, Dialogus. Venetiis, 1495 and 1530

(erupt. 1494 and preceding ones. 2.* Edit. Amstelodami,
1703. (B. N.) Also 1818.

BENOIT L. 1870. See Aradas A.

BERGH TH. Die Eruptionen des Aetna. Philologus, 1873,

pag. 138 (Proofs of the erupt. 693. B. C.).

BIANCONI G. Storia naturale dei terreni ardenti
, dei vulcani

fangosi, etc. Bologna 1840, in 8."

BISCARI E. G. Memoria sul suolo di Catania. Catania, 1771.

BISCHOFF G. Lehrbuch der chemischen u. physikalischen Geolo-

gic. 1 Q Auflage, Bonn. 1874, Bd. I-III, 2* Auflage
Bonn. 1863-66. Bd. I-III. Supplementband herausgegeben
von F. Zirhel, darin besonders Cap. XIII, XIV, XV. Ueber

VulKanerscheinungen, Aetnalaven, Schlahen u. s. u\

BLAEU CAESIUS (WILLEM JANSZOQN). 1571-1638. Atlas major.

Tom. I-IL 1662. (Cit. by Massa, Etna).
. BLAKE J. F. A Visit to the Volcanoes of Italy. Proceed.

Geol. Assoc. London, 1889, Vol. IX, pp. 145-176.

BLASI (Di) G. E. Storia cronologica ( Erupt, of Etna of 1787

to 1842). Vol. I, with append.

BLESENSIS P. Cronica manoscritta dei re di Sicilia ; cpistola

46 ad Richard. (Erupt. 1169. Cit. by Massa and Amico).

Syracus. Episcop. Parisiis 1667.

BLUNDUS P. De Siciliae mirandis. I. 3
, cap. 20. ( Cit. by

Massa).
BOCCARDO G. Le terre e le acque dell' Italia. Milano, 1865

(Erupt. 1865, p. 49 and follow}.

BOCCARDO G. Sismopirologia, terremoti, vulcani e lente oscil-

lazioni del suolo. Genora, 1869, (Etna, p. 215.).

BOCCONI P. S. L'embrasement du Mont Etna. Paris
,
1672.
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BOCCONI P. S. Musco di fisica, di cspcrienze. (Eruption and

earthquakes in 1693), 4 Tav. 1-XVIII, Venetia, 1697.

BURIGNY, Histoirc generale de Sicile. Vol. II, pag, 4, La
Haye, 1745.

Bt RIGNY. Storia della Sicilia continuata da SCASSO e BOREL-

LO. Vol. I-II. Palermo, 1786-94, in 4. Also printed

xi'parately the: " Descrizione Geograftca della Sicilia. tt

Palermo, in 4.

BDRMANNUS. Thesaurus Scriptorum Siciliae, Sardiniae, etc.

1723. See Graevius.

BYLANDT PLASTERCAMP (DE) A. Theorie des volcans. Vols.

Ill, in 8. With Atlas of 17 pi. in fol. Paris, 1835. ( Etna,

Vol. II, p. 187 and pl.J.

CABAEUS. Meteorologia. Vol. I, Tent. LXIII, Qu. II, Romae
1664. (Cit. by Massa, Etna).

CAESARIUS HEISTERBACHENSIS. - - Illustria Miracula. Erupt, of

1200. L. 12, p. 857. 1599 , Colon. Agrip. Offlc. Birch-

mannica.

CAESII B. Mutimensis e Soc. Jesu. Mineralogia, sive naturalis

philosophiae Thesauri, etc. Lugdunt, in fol. pp. 16-626-69,

(pp. 118-122. Etna, etc.}.

CAFIERO F. Eruzione dell'-Etna. Boll. Soc. Meteor. It.

CAFICI I. - Stazione della eta della pietra a S. Cono in Provin-

cia di Catania. Boll. d. Paleonl. Ital. N. 3-4. 1879.

CAJETANI SYRACUSANI P. OCTAVII. Isagoge in Historiam Siculam.

Thes. Sicul. Vol. II.

CALLEJO Y ANGULO, (DEL) P. Description de 1'isle de Sicile.

1734.

CAMILIANO C. Descrizione della Sicilia. ( Published in " De

Marzo, Opere storiche." Vol. XXV1}.

CAMPAILLA T. L'Apocalissa, Opuscoli filosofici, etc. Siracusa,

1784, in fol. pp. 26-466, pi. 4,

CAMPANELLA TH. (1563-1630). Discorso sull'incendio dell' Etna

e del come si accende. Palermo, 1738 , Milano, 1750.

CAMPANELLA TH. Muticensis dessertatio. Cit. by Amico.

CAPECELATRO F. Historia di Napoli. Vol. I-II, Napoli, 1724.

CAPOCCI E. Three Memoirs. Catalogo dei tremoti avvenuti nella

parte continentale del regno delle due Sicilie posti in raffron-

to con le eruzione vulcaniche ed altri fenomeni cosmici e

meteorici. 1st M., R. 1st. d. Incoraggiamento d. Napoli.
T. IX, pp. 335-378, Sept. 22** 1859, 2** M. , T. IX, pp.

379-422, 3** M., T. X, pp. 393-327, 1863. (C. A.).

CARAFFA P. Notucae Dcscriptio. Thes. Sic.



ETNA 117

CARCACI. Descrizione di Catania. 2* ediz. Catania, 1847.
CAREGA DI MURICCE F. Etna, Confcrenza tenuta presso il Club

Alpino di Bologna. Bologna, 1877.

CAREGA DI MURICCE F. 11 nuovo Monte Etneo (Umberto-Mar-

gherita) studiato e descritto dal prof. Orazio Silvestri.

Ifass. d. Alp. Ann. II, N. 1, pag. 7, Rocca San Casciano

(Firenze) Marzo, 1880.

CARNEVALE G. Historia c descrizione del regno di Sicilia.

Napoli, Salviani, 1591.

CARRERA P. II Mongibello descritto in tre libri ncl quale ol-

tre diverse notitie si spiega 1'historia degl'incendii e la cagione
di questi. Catania, 1636, in 4.

CARRERA P. Poesie pertinente alle materie di Mongibello ,
e

del sacro vito della gloriosa S. Agatha. Catania, 1636,
in 8, pp. 177-203. (C. A.).

CARRERA P. Memorie storiche della citta di Catania. Vols.

II, in fol., Catania, 1639. Thes. Sic. Vol. X.
CARRERA P. Descriptio urbis Catanae. Lugd. Bat. Thes.

Sicul. Vol. IX, 1723.

CARRERA P. Aetnae descriptio. Thes. Sic. Vol. IX.

CARREY E. L'Etna. Eoctraitdu "Moniteu,-". 1863, fol. XXVIII
(C. A.).

CARUSO G. B. Bibliotheca historica regni Siciliae, etc. Pa-

normi, 1723.

CARUSO G. B. Memorie storiche (Till 1654). Palermo, 1742-45.

CASTIGLIONE C. Panormitani terrae motus descriptio (carmen).

Panormi, Aiccardo, 1726.

BOECKH A. Corpus Inscriptionum Graecarum ( Erupt. 475.

B. C.). Berolini, 1843. II. pp. 302.

BOECKH A. Edit. Pindar. Pyth. Odes. I. p. 224.

BOLLANDUS. Acta Sanctorum. (Erupt, of 252).

BOLANUS. I)e igne aetneo. ( Dissertation lost', Cit. by Amico).

BOLTSHAUSER A. Nouveau Guide de Catane. Catane, 1874.

BOMARE (DE). Sopra il Vesuvio ed altri vulcani. Dei Vulc. o

monti igiiivomi. See Anonymous, Livorno, 1775.

BONFILII J. ET CONSTAXTII. Messanae descriptio. Aetnae iuccn-

dium, 1537. Pp. 35.

BONITO M. Terra tremante, ovvero continuazione dei terremoti

dalla creazionc del mondo fino al tempo presente. Napoli,

1691, in 4.

BORCH (DE). Lithographic Sicilienne. Rome, 1777.

BORCH (DE). Lithologie et mineralogie Sicilienne. --

1778, in\4.
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BORCH (DE). Lcttrcs sur la Sicile 1777. Twin , 1182.

German by inv/A/v, Bern, 1796.

BORMANS (DE). Collation des 167 premiers vers de 1' Aetna de

Lucilius junior, avec un fragment manuscrit du XIe siecle.

Bull. Acacl. K. de Belgique T. XXI, N. 8 , pp. 258-379.

(C. A.).

BORNEMANN J. G. Aetnakrater. ZeHxcln-. <i. Deulsch. geol.

Ges. B(t. VIII, s. 535. Berlin, 1855.

BORNEMANN J. G. Sur 1'etat des volcans d'ltalie pendant 1'ete

de 1850. Translation of De Perrey from Tageblalt der 32.

Versam. Deulsch. Naturf. und Aertzt in Wien 1856, pp.

111-141, original M. S. pp. 4. (<;. A.).

BORELLI J. A. Historia et Meteorologia incendii Aetnaei anno

1069 ac responsio ad censuras Honoratii Fabri contra librum

de vi percussionis. Regio Julio, 1670, pp. 162 -\- VI, 1 pi.

1 map.
Bosio G. Historia Gerosolirnitana. (Cit. by Mongitore).
BOTTONE D. M. DC immani Trinacriae terraemotu idea histo-

rico-physica. Messanae, 1718, Hal. transl. by Marcello

MalpigM.
BOTTONE I). M. Pyrologia topograflca, idest de igne dissertatio

juxta loca cum eorum descriptionibus. Neapoiis, 1691, in

fol. pp. 40-217, pi. 3. Messanae, 1721.

BOURDELOT. Risposta alle lettcre del Boccone. (Cit. by Massa).

BOURQUELOT J. Viaggio in Sicilia. Bib!, d. Viaggi. Vol. X,
Milano, Frat. Treres, 1873.

BREISLACK S. Institutions Geologiques. Vol. I-I1I. Milan,
1818.

BRIETII PH. Anuales mundi. Venetiis, 1692. (Fiovanti. De-

scription of the earthquake of 1169).

BROCCHI G. B. Sulle diverse formazioni di roccc dclla Sicilia.

Bibl. Ital. Vol. XII. U Iride, Gtorn. d. Sc. Left, e Art.

An. I, Tom. II, N. 7, p. 21. Palermo, 1822.

BROCCHI G. B. Osservazioni naturali fatte alle isole dc' Ciclopi
c nella contigua spiaggia di Catania. Bibl. Ilal. Vol. X,
p. 217.

BROCCIJI G. B. Antichita dcll'Elna. Bibl. Ital. Vol. XXVII,
pag. 53.

BRYDONE P. Tour through Sicily and Malta. Vol. I, and II.

London, 1773, French transl. by M. Demeunier. Amster-

dam, 1775, 2 Vols. in 8. Vol. I, pp. XVI-^419, Vol. II,

pp. 404. Another edition, Nettcfiafel, 1776, 2 in Vol. I, in

8.\ pp. 272, pi. 1.
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BUCK (VON) L. Zusammciistellung tier noch thlitigen Vulkane.

Pogij- Ann. Bd. V. Leipzig, 1827.

BUCK (VON) L. Ucber die Zusammensetzung dcr Basalt. Inseln

u. iiber Erhebungskratere. Abh. Ahad. d. Wiss. z. Ber-

lin, 1820. Gesamelte Schriften , Bd. Ill, Seit. 15 Aetna.

Berlin, 1877.

BUCK (VON) L. Physikalische Beschreibung der Canarischen In-

seln. Berlin, 1825. Description physique des lies Cana-

ries, traduite par C. Boulanger. Paris, 1836.
BUCK (VON) L. Ueber Erhebimgskratere u. Vulkane. Pogg.

Ann. Bd. XXXV11. Leipzig, 1836.

BUCK (VON) L. Gesammelte Schriften. ///. Bd. Seit. 229, u.

folg. (Darin der Aetna Pag. 513-16). Berlin, 18.77.

BUDA J. (LOMBARDO-CATANENSIS). Vulcania Litholosylloge Aetna
in classes digesfca. Nuova Raccolta. Vol. Ill, pp. 145-170.

Catania, 1189.

BUONFIGLIO G. Historia Siciliaua. Vol. I-IL Messina, 1738-39.

BURGIS. Lettre du 10 avril 1536 sur la derniere eruption.

(Cit. by Palffrave).

BURGOS P. A. Disfcinta rclazione dello spaventoso eccidio ca-

gionato dai terremoti ultimamente con replicate scosse, acca-

duto a 9 e 11 Gennaro 1693 nel Regno di Sicilia. Napoli,

1693, in 4. (C. A.).

BURGOS P. A. Sicilia piangcnte su le rovine delle sue piii belle

citta atterrate da' tremuoti agli undici di Gennaio dell' anno

1693, etc. Palermo, 1693, in 4.\ pp. 19. (C. A.).

BURGOS A. Descriptio Terrae Motus Siculi anni 1193. Thes.

Sic. Vol. IX, p. 88 (from Carrera).

CASTONE C. Viaggio della Sicilia. Palermo, 1828, in 12, pp.

3+240, I pi. P. 163 and follow, dell"Etna, etc. (B. N.).

CATTANEO L. L'eruzionc dell'Etna del 1879. Illustr. Hal. d.

Treves. pag. 371. 1 Sem. Milano, 1879.

CHIAVETTA B. Abb. Basiliano. Memoria dell' ultima eruzionc

dell'Etna accaduta il 27 marzo 1809. Messina, 1809.

CHIRCHERIO. Mundus. Subterraneus. Vol. I-1I. with plan.

1678.

CHISARI V. Breve notizie sulle acque termali di Paterno da lui

scoperte. Catania, 1736, in 8, (Cit. by Scina ) Prospetto

della storia letteraria di Sicilia, V. I, p. 137, Palermo,

1824).

CHRIST \V. v. Der Aetna in der griechischeu Poesie. ?,

1888, pp. 50.

CICERO M. T. De natura deorum lib. II, cap. 38, 96. ( after-;
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Cajetani Sii'acusani Octavii Isagoge ad hist. Sic. cap. XII,

pag. 55.

CIMARELLI A. Risoluzioni filosofiche (at Cap. 12, pag. 104, de-

scription of the mineral springs of Paterno. Cit. by De Gre-

gorio).

CLAUDIANIUS C. Opus dc Raptu Proserpinac , etc. Nicolae

Bizzi Nobili Bergomensi 2 Editto. Lucae, 1751, pp. 656.

CLUB ALPIN FRANCAIS (Bulletin Trimestriel). Congres dcs Clubs

Alpins a Catane en 1880 et ascension de 1'Etna. 3e Trim.

Paris, 1880.

CLUVERUS PH. Geologia. De creatione et formatione Globi ter-

restris. Lugd. Bat. 1619, in 4."

CLUVERUS. PH. Sicilia antiqua et Insulae minores adiacentes.

Lugduni Batarorum, 1723, (Also: Thcs. Sic. Vol. 1).

Coco G. L'Etna. Saggi Poctici. Acircale, 1859, in 8, pp. 90
93 (C. A.).

CODEX Diplomatics Siciliae. (Erupt. 760.A. D.) Dtp!. CCLXXIV,
Panormi, 1743.

COGNATUS NOZERENUS (Gilbertus). De incendio Aetnae Anni

MDXXXVI. ~ (De Sylva narrationem, pp. 35-39) Basle, in

4, (small). (C. A.).

COLLINI M. Considerations sur les Montagnes Volcaniques ,

etc. Mannheim, 1781, in 4, pp. VlII-\-61, pi. 1.

CONSTANTIUS. See Bonfilii.

CONTEJEAN CH. Une ascension de 1' Etna. Turin, 1884 , in

8, pp. 14. (C. A.).

CONTI C. Sull'eruzione dell'Etna incominciata il giorno 19 mag-

gio 1886. (Boll. Com. Geol. 5-6) Roma, 1886, Vol. VII. pp.

149-156, map. 1.

CORNELII S. P. Aetna et quae supersunt fragmenta. Ames-

terdam, 1703, in 8, fol. 3, pp. 186, fol. 12 ( index ), pi. I.

see Bembus P., Aetna, Trans. Hal. by Gargiulli, Venice,

1701. (C. A.). Trans, in French. Paris, 1736, in 12, pp.
8 + 358, pi. 2.

CORONELLI P. Isolarium Atlantis Vcneti. Erupts, of Etna

1535-1683, Pars, I, Venctii, 1696.

COSSA A. Osservazioni chimico-microscopiche sulla cenere del-

l'Etna e sulla lava raccolta a Giarre il 2 giugno 1879. R.

Ace. d. Lincei. Trans. 3, III, Roma, 1879. Boll. d. R. Com.

geol. d' Ifalia, Vol. X, pag. 329, Roma, 1879.

COSSA A. Sur la cendre et la lave de la recente eruption (1879)
de I'Etna. Conipt, ,-end. d. VAcad. d. Sc. d. Paris, 1879.
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COSSENTINI F. Colpo d' occhio sulle produzioni vegetali del-

1'Etna. Attt d. Ace. Gioenia, Vol. IV, Catania, 1879 ?

COVELLI N. 1873. See Monticelli.

CREMONENSIS L. (Ludovico Cremonensis). Annales 1868. (Erupt.

1570. See: Thes. Sic. Cit. also by Alessi).

DAL VERME. Una escursione al nuovo cratere sull' Etna.

Boll. Soc. Geogr. ItaL, Vol. XI, ser. 2, p. 679.

DAUBENY CH. Sketch of the Geology of Sicily. Jameson's

Ph-ilos. Journ. Vol. XIII, pag. 197 and 254. With geolo-

gical map. London, 1825.
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rioso, e un assaggio del volume maggiore iutitolato Crumena

Sapientis. Napoli, in 8, 1645, pp. 208. fol. 1, (C. A.).
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MONNIER M. Le Vesuve et les tremblcments de terre. L" I-

lustralion. Paris, Janvier, 1858.

MONNIER M. Promenade aux environs de Naples (Eruption du

Vesuve, destruction de Torre del Greco).
" Le Tour du

Monde " N. 124, 3* annee, 1864. pp. 305-319, icith illust.

(C. AA
MONTEFERRANTE R. SCO Kcmot.
MONTEIRO I. A. Memoire sur la chaux fluatee du Vesuve.

Annales du Museum d'Hist. Nat. Vol. XIX. Paris, 1812, pp.
171-188. Journ. des Mines. Vol. XXXII. Paris, 1812.

MONTEMONT A. Des volca.ns en general et plus spscialement du

Vesuve et de 1'Etni. Bull. d. I. Soc. de Geog. Paris, Sept.

1841, pp. 137-158.

MONTICELLI T. Descrizione delle eruzioni del Vesuvio nel 1813.

Giornale Enciclopedico, in 8, pp. 41 .

MONTICELLI T. Descrizione dell'eruzione del Vesuvio avvenuta

nei giorni 25 e 26 Dicembre' 1813. NapoH , 1815 , in 4,
pp. 47. -2nd edit. ? (Napoli 1842), in 4 pp. 40. (O. V.).

MONTICELLI T. Lettre sur la decouverte de la Wollastonitc dans

le Vesuve par M. le Prof. Gismondi. Bibl. Unir. de Ge-

neve. Vol. II. Geneve, 1811 .

MONTICELLI T. Rapporto nell' eruzione di dicembrc 1817.

Giornale Enciclopedico, Napoli, Marzo 1818, in 8, pp. 7.

MONTICELLI T. Report on the eruption of Vesuvius in Dccemb.

1817. The J. of Sc. and the Arts. Vol. V. London, 1818.

MoxfICELLI T. Altre escursioni fatte nel Vesuvio dal 1817 al

. 1820. ?.

MONTICELLI T. Notizie di un' escursione al Vesuvio e dell'av-

venimento che vi ebbe luogo nel 16 Genn. 1821 in cui il

Francese Coutrel si precipitu in una di quelle nuovc boc-

che. Alii d. Ace. d. Sc. e Lett, Napoli, 1821, pp. 9. (0. V.).

MONTICELLI T. Collections des substances volcaniques. / ,

1825, in 8, pp. 16. (0. V.).

MONTICELLI T. Memoria sulle sostanze vulcauiche rinvenute

nella lava di Pollena discoperta dalle ultimo alluvioni del Ve-

suvio. Atti d. R. Ace. di Sc. e Lett. Vol. II, pt. 1. Napoli,

1825, pp. 77-86.

MONTICELLI T. Memorie sulle vicende del Vesuvio nell' anno
1827. Atti d. R. Sc. e Lett. Napoli, 1828, pp. 90-125.

MONTICELLI T. Memoria sull'origine delle acque del Sebeto di

Napoli anMca, di Pozzuoli etc. Atti d. Ace. d. Sc. di Na-

poli, 1828, pp. 56, pi. 2. (C. A.),
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MONTICELLI T. Osservazioni dello stato del Vesuvio dal 1823

al 1829. Opere Vol. II, pp. 106-112.

MONTICELLI T. Lettcra sullo stato del Vesuvio nel prossimo

passato mese di marzo. Ateneo, Giornale di Scienze, Let-

teratura, Arli ed Industria , Vol. I, Napoli , 1831, in 8,
p. 84-87. (C. A.).

MONTICELLI T. Memoria sopra talune nuove sostanze Vesuvia-

ne. Atti d. Ace. d. Sc. di Napoli, 1832, Vol. V, pt. 2,

pp. 157-159. (C. A.).

MONTICELLI T. Saggi analitici sopra alcuni prodotti Vesuvia-

ni. Atti d. Ace. di Sc. di Napoli, 1832 pp. 6. (C. A.).

MONTICELLI T. Analisi chimica di un prodotto vesuviano. Rap-

porto di G. Guarini. Rendic. d. Ace. d. Sc. di Napoli,

1833, pp, 161-163. (C. A.).

MONTICELLI T. Sulle origini delle acque del Sebeto di Napoli
etc. (1828). Atti d. R. Istit. d'Incor. alle Sc. Nat. ed Econ.

di Napoli, Vol. V. 1834.

MONTICELLI T. Ausbriiche des Vesuv' s seit April 1835. Neues
Jahrb. fur Miner. Geogn. Oeol. etc. Ed. Ill, Stuttgart, 1835.

MONTICELLI T. Memoria sopra altre vicende del Vesuvio del

1835. Atti d. Ace. d. Sc. di Napoli, 1835. Vol. V, pt. 2,

pp. 183-186.

MONTICELLI T. Memoria sopra i danni che il fumo del Vesuvio

reca ai vegetabili Atti. d. Ace. d. Sc. di Napoli, 1835,
Vol. V, pt. 2*, pp. 186 189. (C. A.).

MONTICELLI T. Memorie sul Vesuvio. Atti d. R. Ace. di Sc.

e Lett. Vol. IV. Napoli, 1839.

MONTICELLI T. Rapporto del Segretario perpetuo della R. Ac-

cad, d. Sc. sulla eruzione del Vesuvio del di 22 a 26 Die 1817

letto nella toruata de' 9 marzo 1818. Napoli, 1841, in 4,

pp, 15. (C. A.).

MONTICELLI T. Monografia del ferro di Cancarone. Atti d.

R. Accad. d. Sc. di Napoli, 1841, Vol. V. pt. 2*, pp. 217

227, pi. 3. (C. A.).

MONTICELLI T. Opere. Napoli, 1841-43, in 4, 3 Vols. Vol.

1, fol. 4, pp. 295, pi. 2, Vol, II, pp. 335, pi. 7, Vol. HI,

pp. 432, pi. 19, map. 1.

MONTICELLI T. Geaesi del ferro di Cancarone. Atti d. R.

Accad. d. Sc. di Napoli, 1842, Vol. V, pt. 2*, pp. 229-232.

(C. A.).

MONTICELLI T. Memoria sulla eruzione del 28 Luglio (1833).

Atti d. R. Ace. di Sc. e Lett. Vol. V, part. 2.* Napoli, 1843,

pp. 169-177.
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MONTICELLI T. Introduzione alia monografia delle Pelurie la-

pidce del Vcsuvio. Atti d. R. Ace. d. Sc. Napoli, 1843,

Vol. V. Parte <?
a

, pp. 191-194.

MONTICELLI T. Monografia delle Pelurie lapidee del Vesuvio

(1837). Atti d. R. Ace. di Sc. e Lett. Vol. V. parte 2."

Napoli 1843, pp, 195-205.

MONTICELLI T. Muriato ammoniacale erutfcato dal Vesuvio

(1834). Atti d. R. Ace. d, Sc. e Lett. Vol. V. parte 2.

Napoli, 1843, 179-181.

MONTICELLI T. Sopra alcuni prodotti del Vesuvio (1832). Atti

di R. Ace. di Sc. e Lett. Vol. V. pt. 2* Napoli, 1843.

MONTICELLI T. Sopra alcune vicende del Vesuvio del 1805.

Atti d. R. Ace. di Sc. e Lett. Vol. V. pt. 2* Napoli, 1843.

MDNTICELLI T. Sopra talune sostanze vesuviane (1832). Atti

d. R. Ace. di Sc. e Lett. Vol. V, pt. 2.
&

, Napoli, 1843.

MONTICELLI T. Sulle sublimazioni del Vesuvio (1832). Atti d.

R. Ace. di Sc. e Lett. Vol. V, Pt. 2.
&
, Napoli , 1843 , pp.

147-149, pi. 1.

MONTICELLI T. Storia e giacitura del ferro di Cancarone.

Atti d. Ace. d. Sc. di Napoli, Vol. V, pt. 2, 1843, pp. 211-215,

(C. A.).

MONTICELLI T. Memorie sopra alcuni prodotti del Vesuvio e

alcune vicende di esso. Atti d. R. Ace. di Sc. e Lett. Vol.

V, pt. 2, Napoli, 1844, pp. 141-145.

MONTICELLI T. Continuazione alia monografia delle Pelurie la-

pidee del Vesuvio. Atti d. R. Acad. d. Sc. Napoli, 1843,
Vol. V, Parte 2\ pp. 287-218, pi. I.

MONTICELLI T. AND COVELLI N. Osservazioni ed esperienze fatte

al Vesuvio in una parte degli anni 1821 e 1822. Giorn.

Arcad. di Sc. ecc. Vol. XVI. Roma, 1822. (In French}.

Naples, 1822, in 8, pp. 66.

MONTICELLI T. E COVELLI N. Storia dei fenomeni del Vesuvio
avvenuti negli anni 1821-22 e parte del 23 con osservazioni

e sperimenti. Giorn. Arcad. d. Sc. etc. Vol. XX. Roma,
1823. Napoli, 1823, in 8, pp. XlX+208-\-7, pi. 4. In Ger-
man trans, by Dr. Nogyerath and Dr. Pauls. Elberfeld,4824,
in 8, pp. 30+234, fol. l,pl. 6. (C. A.). #d Ital. edit.. Na-
poli, 1842, in 4, pp. 170, fol. 3, pi. 2. (0. V.).

MONTICELLI T. AND COVELLI N. Appendici al Prodrome della

Mineralogia Vesuviana. Napoli, 1839, in 8, pp. 28. (C. A.).

MONTICELLI T. AND COVELLI N. Atlante della Mineralogia ve-

suviana. PL 19, in 8, (C. A.).

MONTICELLI T. E COVELLI N. Prodromo della mineralogia ve-
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suviaua. Orittognosia. Napoli. 1825, in 8, pp. 34-\-483,

pi. 19. 5 d edit. 1813.

MONTICELLI T. E CovELLi N. Dcscrizionc dei prodotti minera-

logici del Vesuvio. (?)

MONTICELLI T. E COVELLI N. Nuovc specie minerali del Ve-

suvio. (?)

MONTICELLI T. E RICCIARDI Fit. Qual sia 1'influenza del Vesu-

vio, colle sue varie cruttazioni, sullc nictcore, c sulla vegc-
tazione del Circondario. Programmi due per la Real Ac-
cademie delle Scienze. Napoli, 1810, in 4, pp. 4.

MORGAN O. Ou some phenomena of Vesuvius. (?)

MORI F. Ricordi di alcuni rimarchevoli oggetti di curiosita e

di belle arti di Napoli (Erupt. 1822). Napoli, 1837, in 8,
fol. 31, pi. 23, figs. (O. V.).

MORMILE G. Nuovo discorso intorno all'Antichita di Napoli, c

di PozzvLolo.Nopoli, 1629, in 8, p. 69. (pp. 31-32 Vesuvius).

MORMILE G. (Napolitauo). L'iuceudio del Monte Vesuvio e delle

straggi, c rovine, che ha tatto ne' tempi antichi, e moderni
insino a' 3 di marzo 1632. Napoli, 1632

,
in 8, pp. 48,

N. B. At page 47 there is a " Nota di tutte le relazioni

stampati fino ad hoggi del Vesuvio raccolte da Vincenzo

Bove", containing 56 entries and is the earliest biblio-

graphical list of Vesuvian litteralure. (C. A.).

MORMILE. G. Descrizioue della Citta di Napoli e del suo arne-

nissimo distretto, etc. -Napoli, 1670, in 8, fol. 4, pp. 264,

figs, (0. V.). Other editions in 1617, and 1625.

MUNTERUS M. T. L. Parerga historico-philologica. Gottinga,

1749. (0. V.).

MURATORI L. A. Rerum Italicarum Scriptores, etc. Mediola-

ni , 1723-51. Vols. 28, in fol. (Vesuvii descriptio, Vol. I,

parte I, p. 278.).

NAPOLI R. Nota sopra alcuni prodotti minerali del Vesuvio. (?)

NAPOLI R. Sulla produzione del sale amrnoniaco nelle f'umarole

vesuviane. (?)

NAUDE G. Sur les divers iucendies du mont Vesuve et parti-

culierement sur le dernier qui commenca le 10 Decembre

1631. Paris, 1632, in 12, pp. 37.

NAUDE G. UND GIULIANI G. B. Uebcr den Vesuv und Aetna. (?)

1632.

NECKER L. A. Ueber den Monte Somma. Elberfeld, 1825, in

8, pp. 10^-264, pi. 3, figs. (O. V.). Mem. Soc. Phys. et

d'Hist. Nat. de Geneve, t. II. 1823, pp. 155-203, pi 2, also

in French. (C. A.).
8
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NECKER 1825. I

NEGRONI O. Sullc ceneri vcsuviane del 1779. (?)

NESTEMAN UNO FELHER. Notizen iibcr den Vesuv ira Mai 1830

Archiv. far Mineral. Geoyn. B(>rgbau , und Hi'UtenKnnde .

Bd. IV. Berlin, 1831.

NETTI F. II Vesuvio. Article, in the journal: U Illustrazione

Italiane. 19-26 die. 1875, and 2, 9, 16, and 23 Gen. 1876.

with figs. (C. A.).

NICOLAI A. l)e Vesevo Monte , cpigranima. See G. Urbano*

NICOLINI A. Tavola Metrica-cronologica clelle varic altezzetrac-

ciate dalla Superficic del mare fra la Costa di Ainalfi ed il

Promontorio di Gaeta nel corso di dicianuove secoli. Napoli,

1839, in 4, pp. 52.

NICCOLINI A. Descrizione della Gran-Terme Puteolana, volgar-

mente detta Tcmpio di Serapide. Napoli, 1846, in 4, pp.

95, numerous col.anduncol.pl., maps, etc.

NIGLIO M. Saggio di Poesia (sul Vesuvio, pp. 70-74) Napoli,

1825, in 8. pp. 120. (C. A.).

N. N. Lettera scritta dal Sig. N. N. al sig. N. N. in Calabria

sulle cagioni delle tante mosse e minacce fatte dagli edificj

di Napoli nella fine del prossimo scorso anno 1766 ,
e nel

principio del corrcnte. Napoli, 1767, in 4, pp. 16. (B. N.).

NOBILI (DE) G. Analisi chimica ragionata del lapillo eruttato dal

Vesuvio nel di 22 Ottobre 1822, etc. Napoli, in 8 pp. 20.

NOCERINO N. -- La Real Villa di Portici illustrata. Napoli, 1787,

in 8 pp. 157-\-3.
NOTO S. Cenno storico della Cappella di S. Maria dclla Bruna

in Torre del Greco. Napoli, 1851, in 12, pp. 36. (erupt.

1631).

NUNZIANTE LE MARQUIS. Kau vesuviennc ?. in fof, pp. 2.

(C. A.).

NUNZIANTE (Marchese Vito) Dimanda di privativa per la fabbri-

cazione di Lastre e Cristalli, facendo uso per essa delle lave

vulcaniche, ecc. Napoli, 1826, in 4, pp. 8.

Nuzzo MAURO A. Un Papiro , ossia i gladiatori nella Caverna

del Vesuvio. Venez-ia, 1826, .in 8, p. 197.

OESTERLAND C. & WAGNER P. Analyses des Cendrcs du Vesuve

Deutsche Chemische Gescll. 1873. Bull. d. I. Soc. Chirn.

de Paris. Oct. 1873.

OLEARIUS T. Feuer flammen des Vesuvii. Hall, 1650.

OLIVA N. M. Lettera scritta all'abbate Flavio Ruffo nella quale
si da vera e minuta relazione degli segni ,

terreraoti ed in-

cendii del Monte Vesuvio , cominciando dal di 16 del mese
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Dicembre 1631, per in sino alii 5 Gennaio 1632. Napoli,

1632, in 4. fol. 4.

OLIVA N. M. La ristampata lettera con aggiunta di molte cose

notabili, nella quale da vcra e minuta relatione delli segni,

etc. Napoli, 1632, in 4, pp. 8. (C. A.).

OLIVIERI G. M. Breve descrizione istorico-fisica dell* eruzione

del Vesuvio del 15 Giugno 1794. Napoli, 1794, in 4, pp. 22.

OLTMAXS J. Darstellung der Resultate welche sich aus den am
Vesuv von A. von Humboldfc und anderen Beobachtern an-

gestellten Hohenmessungen ableiten lassen. Abhaudl. >i.

kdnig. Ahad. der Wiss. zu Berlin. Berlin, 1822-23.

ONOFRII P. DEGLI. Elogii storici di alcuni servi di Dio, che vis-

sero in questi ultimi tempi e si adoperarono p3l bone spiritualc

e temporale della eitta di Napr>li. Napoli, 1833, in 8, pi>.

XVI+-472. (In the life of P. Grec/oris M.* Rocco from pp.

432-461 some Vesuvian eruptions are described, particu-

larly those of 1794 and 1799. (C. A.) and (0. V.).

ONOFRIO (D') M. A. Nuove riflessioni sul Vesuvio, con un breve

dcttaglio de'paraterremoti, etc. Napoli, 1794, in 12, pp. 2Q.

2 a
edit. Nap. 1794, in 8, pp. 16, pi. 1, figs. (0. V.).

ONOFRIO (I)') M. A. Relazione ragionata dell' ernzione del no-

stro Vesuvio nel di 15 Giugno 1794. Napoli, 1794, in 4."

fol. l,pp. 9. Dresden, 1795, in 8, j)p. 88, fol. l,pl. 1, and
sc feral other editions.

ONOFRIO (D') M. A. Lettera ad un amico in Provincia sul tre-

muoto accaduto ai 26 di Luglio e scguito dalla eruzione Ve-

suviana dell'Agosto 1805, etc. Napoli, 1805, in 8, pp. 44.

(O. V.).

OPITZ M. Vesuvius, Gcdichte (1(331). Frankfurt am Mayn
1746, in 8, pp. 19-44, Vol. 1. (C. A.).

ORBESAN (D') M. Description du mont Vesuve, compita relazione

di quanto e succeduto insino hoggi (24 Die.) (?)

ORIMINI P. NcU'eruttazionc dclla Montagna di Somma del 1767.

(p. 158-163) from: Dcgli antichi signori del Gaudo. Poesic. -

Napoli, 1771, in 4, pp. 174.

ORIMINI P. Poesie. Napoli, 1771, in 8, fol. 1, pp. 174. (0. V.).

ORLANDI G. Dell'incendio del moute di Somma. Napoli, 1631,

in 4, pp. 15.

ORLANDI G. La ciuquantesima c bcllisima relatione del Monte
Vesuvio in stile accadcmico. Napoli, 1632, in 8, pp. 12,

fig. 2. (C. A.).

ORLANDI G. Nuova c compita relatione del spavcntcvole incen-

dio del Monte di Somma , dctto il Vesuvio. Dove s' intende
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minutamente tutto quello che e successo fin' al presente

giorno. Con la nota di quante volte detto Monte si sia ab-

brugiato. Aggiuntovi un rimedio denotissimo contro il terre-

moto. Napoli, 1632, in 4, figs, pp. 16. (C. A.).

ORLANDI P. P. Tra le Belle la Bellissima, esquisita, et eutiera

e desiderata Rclazione dell'incendio del monte Vesuuio detto

di Somma. Napoli, 1632 ,
in 4, fol. 4.

ORLANDI S. La-

tregua senza fedc del Vesuvio. Napoli, 1632.,

in 4, fol. 4. (C. A.).

ORME W. View of the last eruption of Mount Vesuvious from

an original painted at Naples. Dcdic. to Sir W. Hamilton.

(Problably erupt. 1704. London, ? Co!, tranparency of a

steel engraving in 1 R. fol. (In the collection of Mr. L. Sam-
bon, Naples.

ORRIGONE C. G. Pensieri poetici (erupt. 1031). Genova, 1636,
in 8, pp. 108-119. (C. A.).

OTTAVIANO C. Alia Maesta di Ferdinando IV Re delle Due Si-

cilie per la terribile eruzione del Vesuvio. Sonetto. ?, loose

sheet. (B. N.).

PACICHELLI G. B. Memorie de' viaggi per 1' Europa Christiana

scritte a diversi in occasionc de' suoi Ministeri. Napoli,

1685, vols. 5, in 12. Parto I. pp. 40 \743 -[-53. Parte II.

8-^827+40 Parte III. 8+761+27. Parte IV. vol. I. 4+
541+20. Parte V, Vol. II. 4+438+18. (Parte IV. Vol. II.

pp. 255 and follow. Del Vesuvio).

PACICHELLI G. B. Lettere familiare, istoriche ed erudite, etc.

Napoli, 1695 , Vols. II, in 12. See. Vol. II, pp. 343-353.

(B. N.).

PADAVINO M. A. (According to Castelli P.). Lettera narratoria

a pieno la verita dei successi del Monte Vesuvio detto di

Somma, seguiti dalli 10 Dicernbre fin alii 22 dcll'istesso mese.

Roma, 1632, in 8, pp. 14. (C. A.).

PADERNI C. An account of the late Discoveries of Antiquities

at Herculaneum. Phil. Trans. 1756, pp. 490-508. (C. A.).

PADERNI C. An account of the late Discoveries of Antiquities

at Herculaneum, and of an Earthquahc there. Phil. Trans.

1758, Vol. L, pp. 620-623. (C. A.).

PALATIXO L. Storia di Pozzuoli e contorui con breve trattato

historico di Ercolano c Pompei. Napoli, 1826, in 8, pp.

336, pi. 1, maps 2. (C. A.)

PALMERI P. Sulla cencre lanciata dal Vesuvio a Portici e a

Resina la notte del 3 a 4 Aprile 1870. Ricerche chimiche.

Rend. R. Ace. Sc. Fis. Mat. An. XVI, 1876. pp. 73-74,
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87-95. (C. A.). Also: Ann. d. R. So. Sup. Agrlc. Porttct,

Napoli, 1878.

PALMERI P. II pozzo artesiano dell' Arenaccia del 1880 confron-

tato con quello di Palazzo Rcale di Napoli del 1847. Lo

Spettatore del Vesuvio e dei Campi Flegrei. Nuova Serie,

Vol. /, Napoli, 1887, col. pi. 1.

PALMIERI L. Studj Metcorologici fatti sul Real Osservatorio Vc-

suviano. Napoli, 1853, in 4, pp. 22.

PALMIERI L. Disquisizioni accadcmiclie sulle scoperte Vesuvianc

attinenti alia elettricita atmosferica. Napoli, 1854, in 4.

p. 33. 1 pi.

PALMIERI L. Eruzione del Vesuvio del 1 Maggio 1855 studiata

dal R. Osservatorio Meteorologico Vesuviano. II Nuovo Ci-

mento, Giorn. d. Fis., Chim. e St. Nat. Vol. I, Pisa, 1855.

Also, Giornale Ufficiale del Regno delle Due Sicilie, Napoli,
25 Mag. 1855, pp. 1, in fol.

PALMIERI D. Alcune osservazioni sulle temperature delle fuma-

role che si generano sulle lave del Vesuvio. 11 Nuovo Ci-

mento, Giorn. d. Fis. etc. Vol. V, Pisa, 1857.

PALMIERI L. Osservazioni di meteorologia e di fisica terrestre

fatte durante 1' eruzione del Vesuvio del Maggio 1855. R
Nuovo Cimento. Giorn. di Fis. etc. Vol. V. Pisa, 1857.

PALMIERI L. Sur 1'eruption actuelle du Vesuve. Leltre a De-

ville Compt. Rend. d. I'Acad. d. Sc. Vol. XLV. Paris, 1857
,

pp. 549-550.

PALMIERI L. Sur le Vesuve Lettre a Deville. Compt. Rend.
Acad. Sc. Vol. LXVI, Paris, 1858, pp. 1219-1220.

PALMIERI L. Annali del Reale Osservatorio Meteorologico Ve-

suyiano. Anno Primo 1859. Napoli 1859. BiUioteca Ve-

suviana Anno Secondo 1862. Napoli 1862. vol. 2, in 8

(Vol. I, pp. 80 JrXVni+2. Vol. II, pp. VII {-88+ 1).

PALMIERI L. Sur 1' eruption du Vesuve. Lcttrc a Deville.

Compt. Rend. d. I'Acad. d. Sc. Vol. LIU. Paris, 1861, pp.

1231-1233.

PALMIERI L. Rclazione intorno allo incendio del Vesuvio co-

minciato il di 8 Die. 1861. II Nuovo Cimento. Vol. XV.

Pisa, 1862. Also, Rend. Accad. Pontaniana, 1862, Napoli,

in 8* , pp. 36, pi. 2.

PALMIERI L. Notizie sulle scosse di terremoto segnate dal sis-

mografo elettro-magnetico dopo 1' incendio del Vesuvio co-

minciato il di 8 Die. 1861. Napoli, 1862.

PALMIERI L. Sur les phenomenes electriques qui se sont pro-

duits dans la fumee du Vesuve pendant 1' eruption du 8 de-
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cembrc 18CL Comp. Rend. Acad. Sc., t. LIT, Parts, 1862,

pp. 14. (C. A.).

PALMIERI L. Sur les sccousses dc tremblemcnt dc torrc ressen-

ties si 1'Observatoirc du Vesuvc pendant les mois de Dccem-
brc 1861 ct Janvier 1832. Compt. Rend. d. I"Acad. d. Sc.

Vol. LTV. Paris, 1862, pp. 608-6 1 L
PALMIERI L. Delle scosse di terremoto avvcnufcc all'Osservatorio

Mctcorologico Vesuviano nell'anno 1803 , quali furono regi-

stratc dal sismografo clettro-magnctico Rend. R. Accad.

Sc. Fis. Mat. Napoli, Vol. HI. 1864.

PALMIERI L. II Vesuvio dal 10 Febbraio al 5 Marzo del 1865.

Rend. d. R. Ace. d. Sc. Fis. e Mat. Vol. IV. Napoli, 1865.

PAEMIERI L. II Vesuvio , il terremoto di Isernia c T eruzione

sottomarina di Santorino Rend. d. R. Ace. d. Sc. Fix. c

Mat. An. V. Napoli, 1866, pp. 2.

PALMIERI L. DcH'incendio vcsuviano cominciato il 13 Novera-

bre 1867. Napoli, 1867.

PALMIERI L. Di alcuni prodotti trovati nolle fumarole del cra-

terc del Vesuvio. Rend. d. R. Ace. d. Sc. An. VI. Na-

poli, 1867, pp. 2.

PALMIERI L. Nuovc corrispondcnze tra i terrcmoti del Vesuvio

e reruzioni di Santorino. Rend. d. R. Ace. d. Sc. An. VI.

Napoli, 1867, pp. 2.

PALMIERI L. Sur les produits ammoniaca-ix trouves "dans le

cratere superieur du Vesuvc. Compt. Rend. d. I'Acad. d.

Sc. Vol. LXIV. Paris, 1867, pp. 668-660.

PALMIERI L. Faits pour servir a 1'histoire eruptive du Vesuvc.

Compt. Rend. d. VAcad.d. Sc. Vol. LXV, Paris, 1868, pp.

897-898; Vol. LXVI, pp. 205-207, 756-751, 917-918.

PALMIERI L. Dell' incendio del Vesuvio cominciato il 13 no-

vembre del 1867. Sunto di una relazione dell' Autorc. R<>n<i.

R. Accad. Sc. Fis. Ma'. An. VH, Napoli, 1868, pp. 76-77.

PALMIERI L. Relazione dellc cruzioni del Vesuvio dal 13 No-
vembrc 1867 fino al 30 Maggio 1868. Atti d. R. Ace. d.

Sc. Vol. VI. Napoli, 1868.

PALMIERI L. -- Uebcr den ncucn Ausbruch dcs Vcsuv. -- Ver-

hantll. der K. K. Geologisch. Reichs-Anst. Wien, 1867. Und
Fortsetzung, 1868.

PALMIERI L. Nuovi fatti di corrispoudcnza tra le piccolc agi-
tazioni del suolo al Vesuvio ed i terrcmoti lontani. Rend.
d. R. Ace. Sc. An. VIII, Napoli, 1869, pp. 179.

PALMIERI L. Osscrvazioni sul terremoto /lei 26 Agosto 1860.
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Rend. d. R. Ace. d. So. di Napoli, An. VIII. Napoli, i860,

pp. 179.

PALMIKRI L. II tcrrcmoto di Calabria cd il sismografo vesu-

viano. Rend. d. R. Ace. d. Se. di Napoli. Vol. IX. 1870.

PALMIERI L. Indicazioni del sismografo dell'osservatorio Vcsu-

viano del 1 Die. 1869 al 31 Die. 1870. A note inserted in

Memoria sopra i teri-emoti della Prov. di Cosenza nel-

I'anno 1870 del Sfff. Doff. Conti .

PALMIERI L. Quak-hc osservazione spcttroscopiea sulle sublima-

zioni vesuviane. Rend. d. R. Ace. d. Se. di Napoli, An.

IX, Napoli, 1870, pp. 58-59.

PALMIERI L. Ultimo fasi delle conflagrazioni vesuviauc del 1868.

Rend. d. R. Ace. d. Se. di Napoli. An. VIII, 1869 . pp.
44-48. IL Nuovo Cimento. Ser. 2*, Vol. III. Pisa, 1870.

PALMIERI L. Indicazioni del Sismografo dell' Osscrvatorio Ve-

suviano del 1 dieembre del 1860 al 31 dicembre del 1870.

Rend. R. Accad. Sc. Fis. Mat. An. X, Napoli, 1871, pp.
16-17.

PALMIERI L. II Litio ed il Tallio nolle sublimazioni vesuviane.

Rend. d. R. Ace. d. Sc. di Napoli, An. X, 187 1, pp. 124.

PALMIERI L. Intorno ad un Lapillo filit'orme eruttato dal Vesu-

vio. Rend.* d. R. Ace. d. Sc. di Napoli. An. X. 187 1.

pp. 51-52.

PALMIERI L. Lc lave del Vesuvio guardate con lo spofcroscopio.

Rend. d. R. Ace. d. .Sc. di Napoli An. X, 1871, pp. 33-34.

PALMIERI L. Osservazioni inicroscopichc sulle sabbic eruttate

dal Vesuvio nci mesi di Gennaio e Febbraio del 1871. Rend.
d. Ace. R. d. Sc. di Napo'i. An. X. 1871, pp. 34-35.

PALMIERI L. Sopra qualche legge generate cui obbediscono le

sublimazioni del Yesuvio, dclle fumarole delle lave del Ve-

suvio. Rend. d. R. Ace. d. Sc. di Napoli, An. X, 187 1,

pp. 90-93.

PALMIERI L. Trasformazione di alcuni cannelli di vetro rima-

sti per lungo tempo in nna fumarola. Rend. R. Accad.

Sc. Fis. Mat. An. X, Napoli, 1871, pp. 124.

PALMIERI L. 11 solfato di ziuco f'ra le sublimazioni vesuviane.

Rend. R. Accad, Sc. Fis. Mat. An, X, Napoli, 1872, pp. 13.

PALMIERI L. L'inccndio vcsuviano del 26 Aprile 1872. Confe-

renza tenuta ncl di 9 maggio coll'analisi chimica delle ccneri

cadute il 28 Aprile, del Prof. C. Catalauo. Napoli, 1872, in

12, pp. 12. (C. A.).

PALMIERI L. Annali del R. Osscrvatorio meteorologico Vcsu-

viano. 1 Scr. Napoli, 1869-72. 2* Ser. Napoli, 1873.
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PALMIERI L. Carbonati Alcaliui trovati tra' prodotti vesuviam.

Iffml. R. Ace. Sc. F/.v. Mul. An. XII, Napoli, 1873, pp. 92.

PALMIKRI L. DcH'inccndio vrsuviano del 20 Aprilc 1872. A/ft

ct. R. Ace. (1. Sc. e Belle Lett. An. IX, Napoli, 1872, pp.

1~>~-158. In (icnnan: Leipzig, ami Berlin, 1872, pi. 7. In

English, wilJi htlrod. by R. Mallei. London, 1873, pi 8.

PALMIERI L. Del sale ammoniaco giallo c dclla Cofcimnia

gialla. Reml. R. Accail. Sc. Fix. e Mai. An. XH, Napoli,

M'73, pp. <>i>-<>(.

PALMIKRI L. ludagini spettroscopiche sullc sublimazioni vesu-

viani. Rend. R. Accail. Sc. Fis. Mat. An. XII, Napoli,

1873, pp. 41-18.

PALMIERI L. La conliagrazioue vesuviana del 20 Aprile del 1872,

rifcrita all'Ace. delle Scienze Fis. e Mat. Napoli, 1873, in

4, pp. 64, pi. 5. (C, A.).

PALMIERI L. Rechcrchcs spectroscopiques sur les fumeroles de

1'eruption du Vesuve eu Avril 1872 et etat actuel de ce volcan.

Compt. Rend', d. I'Acad. d. Sc. Vol. LXXVI. Paris, 1873.

PALMIERI L. Sepolcri antichi scopcrti sul Vesuvio. Rend. d.

R. Ace. d. Sc. Fis. ecc. An. XI, Napoli, 1872, pp. 2.

PALMIERI L. Sopra alcuni feuomeni notati nell'ultimo incendio

vesuviano del 20 Aprile 1872. Rend. d. R. Ace. d. Sc. An. XI,

Nnpolt, 1872, pp. 108.

PALMIERI L. Sul ferro oligisto trovato entro le bombe dell'ul-

tima eruzioue del Vesuvio Rend.' R. Accad. Sc. Fis. Mat.
Aii. XII, Napoli, 1873, pp. 48.

PALMIERI L. Sulle fumarole eruttive osservate nell' incendio ve-

suviano del 26 Aprilc 1872. Rend. R. Ace. Sc. Fix. Mat.

An. XII, Napoli, 1873, pp. 113.

PALMIERI L. Cronaca del Vesuvio, Sommario della storia dei

priucipali accendimcnti del Vesuvio dal 1840 fino al 1871,

seguito da estesa relazione dell'ulfcimo incendio del 1872. -

Napoli, 1874.

PALMIKRI L. Del peso specifico dellc lave vcsuviane ncl piu pcr-
fetto stato di fusionc. Rend. d. R. Ace. d. Sc. Fis. c Mat.

An. XVI, Napoli, 1875, pp. 214-215. Riv. Scient. Napoli,
1876.

PALMIKRI L. II cratere del Vesuvio nel di 8 Novembre 1875

(cstratta di una lettera del giovane Alpinista, G. Chiarini.

Rend. R. Accad. Sc. Fis. Mat. An. XV, Napoli, 1876, pp,

9-10, fig. 1.

PALMIERI L. II tcrremoto del Die. 1875. Rend. d. R. Ace.

d. Sc. Fis. etc. An. XIV, Napoli, 1875, pp. 215-216. '
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PALMIERI L. II Tallio nellc present! sublimazioni vesuviane.

Rend, ft. 1. R. Ace. d. Sc. Fix. etc. Napoli, An. XVI, 1877,

pp. 179-180.

PALMIERI L. Sulla cenere lanciata dal Vesuvio a Portici e Re-

sina la notte del 3 al 4 Aprile 1870. Rend. d. R. Ace. d.

Sc. Fis. etc. Fasc.-lV. Napoli, 1876. Ann. d. R. Sc. Sup.
di A(/r. in Portici. Napoli, 1878.

PALMIERI L. Del Vesuvio dei tempi di Spartaca e di Strabone

e del prccipuo cangiamcnto avvenuto nell' anno 79 dell' Era

volgare. Sec, Num. and Not. publ. by the Uff. Teen, de-

gli scavi. Pag. 91-91 pi. L Napoli, 1879. See also Pompei
c la Regione Sot terrata etc.

PALMIERI L. Spccchio comparativo dclla quantita di pioggia

caduta nell' anno meteorico 1880 nolle stazioni di Napoli

(Univcrsita) c Vesuvio (O. V.). Rend. R. Accad. Sc. Fis.

Ma'. An. XIX, Napoli, 1880, pp. 179-18O.

PALMIERI L. Dclla Riga dell' Helium apparsa in una recente

sublimazione vesuviana. Rend. R. Acc&d. Sc. Fis. Mat.

An. XX, Nopoli, 1881, pp. 233.

PALMIERI L. Nuove esperienze che rif'ermano le antecendi sul-

1'origine deU'elettricita atmosferica. Appendice alia memoria
inserita nel tomo IV della Societa Italiana delle Scienze.

Atti. R. Ace. Sc. Fis, Mat. ?, Napoli, 1886, pp. 24.

PALMIERI L. II Vesuvio c la sua storia. Milano, 1880. See

also: Lo Spettalore del Vesuvio e dei Carnpi Flegrei, Nuova

serie, Vol. 1.* Napoli, 1887.

PALMIERI L. L' elcttricita negl' incendi vesuviani studiata dal

1855 fin'ora con appositi istrumenti. Lo Speltatore del Ve-

suvio e dei Campi Flegrei. Nuova serie, Napoli, 1887, in

4, pp. 77-79.

PALMIERI L. Azione de' terremoti dell' eruzioni vulcaniche e

delle folgori sugli aghi calamitati. Rend. R. Accad. Sc.

Fis. Mat. Napoii, 1888, pp. 3.

PALMIERI L. Lc correnti telluriche all'Osservatorio vesuviauo

osservate per un anno intero non meno di quattro volte al

giorno. Rend. R. Accad. Sc. Fis. Mat. Napoli, 1890,

pp, 6.

PALMIERI L. Osservazioni simultanee sul dinamismo del Cro-

tere vesuviano e della grande fumarola della Solfatara di Poz-

zuoli fatte negli anni 1888-89-90. Rend. R. Ace. Sc. Fis.

Mat. Napoli, 1890, pp. 3.

PALMIERI L. Elettricita atmosferica, continuazione degli studi

'meteorologici fatti sul Reale Osservatorio Vesuviano. Po-
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linrama Pittdresco. N. <?.?, 24, 25, Anno XV, in 4, pp.
8-11. pi.

PALMIERI L. e DEL GAIZO M. II Vesuvio ncl 1887. (Annuario
Mr/. It. anno 111). Torino, 1888.

PALMIERI, SCACCHI E GUARIXI. Mcmoria sullo incendio vcsu--

viano del ino.se di Maggio 18 .">;>. Prcccduta dalla rolaziono del-

1' altro incendio del 1850 fatta da A. Scacchi Napoli, 1K.~>.~,.

in -1, pp. VIH2O7, con 7 tavole litografiche<

PAOLI F. Per I'andata al Vesuvio do Marchcse di Paloinbara.

Sonctti due. S^e Giorgi Urlano. (C. A.).

PAPACCIO G. S. (venditor d'oglio). Relatione del fiero, et ira-

condo iucendio del Monte Vesuviano flagcllo occorso a 1(' di

Decembre 1631, nella montagna di Somina all'incoatro sei ini-

glia della fedelissima c famosissima Citta. In ottava rima.

Napoli, 1632, in 4, fol. 4. (C. A.).

PARAGALLO G. Istoria naturale del monte Vesuvio, divisa in 2

libri. Napoli, 1705, in 4, fol. 10, pp. 430.

PARKER J. Part of a letter concerning the late Eruption of

Mount Vesuvius 1751. Pfiilos. Trans, of the R. Soc. of
London. London, 1752, Vol. XLVII, pp. 474-475.

PARRINO D. A. Relazione dell'eruzione del Vesuvio nel 1694. -

Napoli, 1694.

PARRINO D. A. Succinta relazione dell' incendio del Vesuvio nel

1696. Napoli, 1696.

PARRINO D. A. Moderna distintissima descrizione di Napoli Citta

nobilissima, antica e fedelissima, e del suo Seno Cratere.

Aggiunte , osservazioni ,
e correzioni a questo primo tomo

della nuova descrizione di Napoli. Napoli, 1703-1704, vol.

in 12. (Vol I. pp. 20+ 438 + 54.46+2. Vol. II. pp. 16-+-

292+23. pi. XXVIII, fig. See. Vol. II, pp. 205-235.).

PARRINO 1). A. Nuova guida per 1' antichita di Pozzuoli, e di

tutte le Citta, luoghi e Isole, che sono alia veduta presso il

mare dalla parte destra della Citta di Napoli. Napoli, 1751,

in 12. pp. 257+7+XXVII, pi. (See Parte II, pp. 182-220.}.

PARRINO D. A. Nuova guida dei Forcstieri per osservare c go-

dere le curiosita piu vaghe della fedelissima gran Napoli.

Napoli, 1709, ami 1725, in 12, fol. 18, pp. 382, fol 6, pi. 40

(C. A.). Another edition 1751, in 12*, fol. 2, pp. 269+ 18

pi. 38, ,,Kii>x 9. See pp. 181-218. (C. A.).

PARTENIO (accademico). La morte ; Idillio fatto in occasione

dell' incendio del Monte Vesuvio, ed una canzonctta sopra la

stella apparsa ncl mcdesimo tempo sopra detto monte.

Roma, 1632, in 4, fol. 4. (0. V.).
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PASQUALE G. A. -7 Flora Vcsuviana, o catalogo ragionato delle

piantc <lol Vcsuvio confrontatc con quclla dell' isola di Capri
c di altri luoghi circostanti. Atti ft. R. Acead. d. <SY. di

Napoli, i868, pp. 142. (C. A.).

PASSE C. (DK). Uvaerachtige af-beeldingc van den schricklijcken

Brandendc Bergh Somma (anders gcnoemt Vesuvi,) gclegcn

vande wijtbcroemde Stadt Necpolis een uyre gacns, die nir-

tcen onuyts'preechenlijck Dyer en Water noch dagelijcr <!<T

Stadt, groolelijer bcschadicht, als blijckt \vt dit nae-volgende.

As ghebeeldt ende overges^t uyt hot Italiens nae de Roomscho

Copye. Engraved plate of erupt. 1631, with 3 columns of

explanation. (C. A.).

PASSERI G. Saggio di Poesie. Napoli, 1766, in 8, pp. 7^202
+1. Cantata sul Vesuvio (pp. 114-126.).

PAYAN D. Notice sur quelqucs Yolcans de 1' Italic meridio-

nale. Bull. Soc. Sfaf. Arts Utiles, So, Nat. du Di'parf.

Drome, t. Ill, in 8, 1842, pp. 145-163. (C. A.)

PELLEGRINI G. 11 Vesuvio, pocmctto. Bassano, 1785, in 8\

pp. 112, frontisp. (C. A.). Bassano, 1798, in 8, fol I, Pi>.

301. (0. V,). Palermo, 1814, in 8, pp. 108, fol. I. (0. V.i.

PELLEGRINO C. Discorso istorico deli'incendii natural! del Monte

Vcsuvio ed altri luoghi di Terra di Lavoro detti anticamcntc

Campania, raccolto in im manoscritto a di 16 dicembrc 1631.

37. S. (fol. 15) Copy of a M. S. belonging to Signor Adolfo

Parascandolo. (C. A.).

PELLICER (DE) TOVARJ. - - Estaucias al Vesuuio ed un epigram-
ma. See de Quinones. (C. A.).

PEPE A. 11 medico cliiiico o sia dessertazione fisico-mcdica

(speaks in Chap. I, of the eruption of Vesuvius 1767). Na-

poli, 1768, in 4. fol. 6, pp. 178, fol 1. (C. A.).

PERENTINO GIANO (Pietro Giannone). Lettera ad un suo amico

chc lo richiedeva oude avveuisse che nelle due cime del Ve-

suvio, ecc. Napoli, 1718, in 4*, p. 3. (0. V.).

PEREZ DE MONTALVAX J. Sonetto (Erupt. 1631). See de Qui-

nones. (C. A.).

PERI D. Sull' cruzione del Vesuvio del 15 giugno 1794. Ana-

creontica. (0. V.).

PERILLO D. Vero e distinto ragguaglio di ci6 etc. spavente-

vole fiumana di fuoco scoppiato dal Monte Vesuvio in camina-

vasi al di lei danno c sterminio. Napoli, 1755, in 4, p. 76.

(0. V.).

PERROTTA F. Relatione del nuovo inccudio del Monte Vesuvio

delli 3 luglio 1660 del medico lisico Francesco Perrotta di
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Piedimonte d' Alife, medico della Torre del Greco. M. S.

>,i in. V.).

PERROTTI A. Discorso astronomico sopra li quatfcro Ecclissi del

1632 ct uno del 1033. Napoli, 1632, in 4, fol. 26. (C. A.).

PESCE D. 11 povero lacriniante sopra alcune dimostrazioni di

Fisica naturalc del Gran Monte Vesuvio. M. S., 1767, in

1, fol. 34. (0. V.).

PETRIS (DE) FR. -- DC Vesuvij conflagratione. Distico , in

Mormile.

PETRIZZI ANT. DA. Lettera a Sua Eccellenza il signor D. Fran-

cesco Ant. Marmigola Duchino di Pctriz/d snlla lava eruttata

dal fianco, o pcndici del Vesuvio ad ore due, e minuti 10,

di notte circa, del di 15 Giugno, 1794.?, in 12, and in 4,

(B. N.).

PHILIPPI R. A. Nachricht iiber die letzte Eruption dcs Vesuvs.

.\cues Jalirb. /'in- Mineralog. Geognos. eic. Stuttgart, 1841,

in #, pp. ,19-69.

PHILIPPI R. A. -- Relief des Vesuvs und seiner Umgegend.
Bericht uber die Versamml. cler Deutsch. Naturforsch. u.

Aerzte. Bd. VII. 1842.

PHILLIPS J. Vesuvius. Oxford, 1869. London 1872, pp. XVJI-\-

.9JJ, pi. 10, map. 1, figs. 35.

PIAGGIO A. Furentis Anno MDCCLXXIX Vesuvii prospectus.

Plate engraved by Cataneo at the bach of which is a sonnet

by the Duca di Belforte. (C. A.).

PIAZZAI S. Sonetti due (1631). See G. Urbano. (C. A.)

PICCININI D. Per la cruzione del Vesuvio, accaduta nell' anno
1822. Verses in neapolitan dialect. Poesie Haliane e in dia-

letto napolitano, Napoli, 1827, in 8\ pp. 49-64. (C. A.).

PIETRO FR. (DI). 1 problem! accademici ove le piii famose qui-

stioni propostc nell' 111. Accademia degli Otiosi di Napoli si

spiegano. Napoli, 1642, in 4, pp. 40+317-^25. V. Pro-

blewa LXXX. Dell' incendio del Monte Vesuvio avvenuto

ai 16 di Decembre 1631. (pp. 217-220.)
PIETRO M. (DI). 1822; See Grifoni E.

PIETROSIMONE N. Dcscrizionc istorica-cronologica dcllc principal i

cruzioni del Vesuvio tolte dalle opere di Luigi Galante e ri-

portato nell' istoria dei monument! di Napoli da Camillo Na-

pol e Sasso, con due sonetti sul Vesuvio del Pietrosimone.

U Aleneo Popolare Napoli, 1868, in 8*, pp. 80, pi. 62.

(C. A.).

PIGHIUS CAMPENSIS. Hercules prodicius sen princij)is juvcntu-
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tus, etc. (Describes fhe Vesuvlan crqter previous to 1631)

Antuerpiae, 1587). (0. V.).

PIGXANT. Sur unc eruption du Vesu've Ic 11 Mars I860. Compt.
Ri'n'i. .[cfid. Sc. Paris, 1866, 1. LXJ1, p. 749. (C. A.).

PIGOXATI A. Descrizione dellc ult-imc ernzioni del Vcsuvio dai

25 Marzo 1766 fino a' 10 Diceinhrc dell' anno medesiino. Xa-

imlt, 1767, in 8, foJ. 4, pp. 28, pi. 3. (0. V.) Varying
editions.

PIGONATI A. Descrizione dell
1

ultima eruzionc del Vesuvio dci

19 ottobre 1767. in seguito dell'altra del 1766 Kftprt'i, 1768,
in ,v, p^. 23, pi. 4, fig- Varying editions, one in 4.

PIGOXATI Relazione della straordinaria eruzione del Monte Ve-

suvio nel dl 8 Aprile 1770. Opuscoli Scelti Sulle Scienze c

Suite Arti, Milano, 1778, t. 11, parte IV, pp. 310-312, in 4,
(C. A.).

PILLA L. Sur i'eruption du Vesuve en Juillet et Aout 1832

L' Ossercatore del.resurtti. \. 3; Bibl. Univ. T. 32, Avril

1833, pp. 331-356.

PILLA 1^. Narrazione d'una gita al Vesuvio fatfca ncl di 26 gen-
naio 1832, II Progresso d. Sc. Left, ed Arti. Vol. I. .\a-

poli, 1832.

PILLA L. Bollettino geologico del Vesuvio e dei Campi Flcgrei,
destiuato a far scguito allo Spettatore del Vesuvio. Ann. d.

R. O.S'.v. resuv. Napoli, 1833-34, in 8, pp. 35, 30, 28, 31, 40,

complete. (O. V.).

PILLA L. Esposizione dei fenomcni osservati nel craterc del

Vesuvio durantc 1' eruzionc del 1833. (t)

PILLA L. Ausbriiche des Vesuvs im Anfange Aprils 1835.

Neues Jahrl). fur Mineralog. etc. Stuttgart, 1833.

PILLA L. Bollettino geologico del Vesuvio e dei Campi Flegrei.

11 Progresso d. Sc. etc. Vol. VIII, IX, X, e XVI. Napoli,

1834-18:17.

PILLA L. Observations tendantes a prouver quo le cone du Ve-

suvc a ets primitivement forme par soulevcmcnt. Compt.
Rend. d. I' Acad. des Sc. Vol. IV. Paris, 1837.

PILLA L. Parallelo fra i trc Vulcani ardenfci dell' Italia. Napoli,

1835. Atti d' Ace. Gioenia d. Sc. Nat. di Catania. Vol.

XII. Catania, 1837 , p. 39. Jahrb. f. Min. Stuttgart, 1836,

p. 347.

PILLA L. Sur des coquilles trouvees dans le Fossa Grande de

la Somma. Bui. Soc. Geol. France, t. VIII, pp. W9-2O1,
3 Aoril, 1837, and, pp. 217-224, 17 Avril, 1837. (V. A.).
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PILLA L. Ventesimo viaggio al Vcsuvio il 21 e 22 Agosto. ;

/.' Protjrt'xxn (L Sc. ffi: Vul XVI. Xffpoff, 7537.

I'n,LA L. Ventitresima gita al Vcsuvio ncl'a notfe del l:i al 14

Scttcinbrc, 1834. /' Profjresso d. Sc. efc. Xapo/t, 1838,

fol. 7. Speftafore del resuvfo. Fasc. XI. Napoli, 1838.

PILLA L. Ausbnu-h <lcs Vcsuvs Anfangs Januar 1831). XCIH-H

Jnlirii. I'iir Mineralog. etc. Stuttgart, 1839.

PILLA L. Relazionc del feuomcni avvenutincl Vcsuvio nci primi
del eorrcntc anno 1839. 11 Progresso d. Sc. etc. Vol. XX 11.

y<tpoti, 1839, pp. 29-11.

PILLA L. Sur la dernierc eruption du Vesuve. Compt. Rcnti.

d. I* Acad. d. Sc. Vol. VIII, Paris, 1839.

PILLA L. Sur 1' eruption du Vesuve en Janvier, 1839. Lettrc a

M. Elic dc Beaumont. Compt. Rend. Acad. Sc. Part's, I.

Vlll, 1839, pp. 250-253. (C. A).

PILLA L. Observations relatives au Vesuve. Compt. Rend.

ri. I' Acad. fi. Sc. Vol. XII. Paris, 1841.

PILLA L. Sur quelques mineraux rccueillis au Vesuve et a la

Kocca Moufina. Compt. Rend. i'Acad. d. Sc. Vol. XXI.

Paris, 1845.

PILLA L. Catalogue de collections dcs mineraux et de laves

du Vesuve a vcndre. Without dah or locality, in 8, fol.

;>. (C. A.).

PILLA L. AND CASSOLA Lo Spcttatorc del Vcsuvio c dei Campi

Flegrci. Napoli, 1832-33, in 8.

P.LLA N. (fcologia Volcauica della Campania. Napoli, 1823.

2, Vois in 8, (Parte I. pp. XIX~\ 124-}-!) Partc II. pp.

159
,

/.

PINA .Tt AX (DE). Al Bolcan di Soma; Soneto. See de Quinones.

(C. A.).

PISANI F. Rapport sur 1' eruption du Vesuve du 24 au 30 Avril

l8T2.Bull. d. 1. Soc. Geol. de France, 2* Si'r. Vol. XXIX.
Paris, 1872.

PLACIDO F. Dialogo sopra il miracolo del Gloriosissimo Protct-

tore della Citta c del Regiio di Napoli S. Gcnnaro. ?(B. N.)

PLAXGENKTO U. La lacrima del Monte Vcsuvio volgarmcntc

Lacryma Christi. Ditirdmho. Xapolt, 18 11 in 12, p' (i7 .

PISTOLESI E. Real Musco Borbonico descritto cd illustrato.

Roma, 1836, in 4, See Vol. I, pp. 5-91.

PITARO A. Ksposizione dellc sostanzc costituenti la ccnere vul-

canica caduta in qucsta ultima cruzione dc' 16 di Giugno
1791. yapoli, 1794, in 8, pp. 22.

PLINY C. S. C. Letters, with observations on each letter, and
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an essay on Pliny's Life, addrcscd to Charles Lord Boyle by
John Earl of Orrery. London, 1751, 2 Vols, in 8, with

/If/.^ (Vol. I.pp. IV+LXX+397+34.) (Vol. ILpp. 3+450+53.).
PLINII CAECILII SK< TXDI 0. Epistolae lib. IX.ejnsdcni et Tra-

jani Imp. Epist. et, 1

. adjectae simt Isaaci Casauboni notae in

Epist. variae lectiones ultra prccedeutes, in hac posteriori

editione margin is acceserunt. 1632, in 16, p. 862.

POLI G. AND LATVIA G. A. Prosa Elcgiaca per Giacinto Poli c

fotografla morale del giovanc Vitangelo Poli vittima dclla csi-

ziale ernzione del Yesuvio nella notte del 25 Aprile 1872.

Napoli, 1872. in -f, p. 20. (C. A.).

POLI G. S. Saggio di Poesie. Palermo, 2 Vols, in 4, divisi

in qua/fro parti. (Vol. I, Parfe le If, pp. 10+337. Vol. II.

Part? I. e II. pp. 366 + 6.) 11 Vesuvto
, Poemelto. Vol. 1.

part. I. pp. l-\ 21. Dissertazione intorno al Vesnvio, etc.

Vol.
f
II, pt. II, pp. 247+292.

POLI G. S. Dissertazione intorno al Vesnvio in cni si ragiona del

suo stato si antico chc reccnto (?) in 8, pp. 46. Ext. worlis

of author.

POLLERA G. D. Rclatione dell'incendio del monte di Somma
successa (sic) nell' anno 1631, nella quale si rcndono le ra-

gioni di molfce cose le piu dcsiderabili. Napoli, 1632, in

8, fol. 8. (B. N.).

POMPEI e la regione sotterrata dal Vesuvio ncll'auno LXXIX.

Memorie e notizic pnbblicate dall' Uflicio Tecnico degli Scavi

delle Provincic Meridional!. Napoli, 1819, hi fol. pi. I,

pp. 291, pi. 2., pt. II, p. 243. (C, A.).

PONTANO. La seconda parte delli avisi del Rev. Pad. Pontauo, etc.

Di tutto quello, ch' e succcsso in tutta la seconda settimana.

Et cosi 1' haveretc d' ogni settc in sctte giorni. Napoli,

1632, in 4, (B. N.).

PORRATA S. Discorso sopra 1'origine dei t'uochi gettati dal monte

Yesevo, cencri, etc. Lrccc, 1632, in 4, fol. 3, pp. 55.

PORTII L. A. Opera oinnia, etc. in imum collecta atqnc ad mc-

liorem, commodioremquc formam rcdacta cura rcstndio Fran-

cisci Portii. -- Vol. II, (O. V.).

PORZIO L. A. Lcttere e discorsi Accademici. -- Napolf, 1711,

in 4, pp. 8+317. See. pp. 174-186).

PREVOST C. Etudes des phenom^nes volcaniqucs du Vesuve et

de 1'Efcna. Compt. Rend. d. VAcad. d. Sc. Vol. XLI. Pa-

ris, 1855, pi. 794-797.

PREVOST C. S:ir les coquilles marines trouvees a la Somma. -

Compt. rend. d. /Mm'/, d. Sc. Vol. IV. Paris, 1837.
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PRINCIPE DI Esgt I-.ACE. Sonctto U031). See de Quinone?.

(C. A.),

PRINA L. U. Asccnsione al Vesuvio. Novara , 1874, in 8*,

l'l>. 15. (C. A.)-

FRISCO C. Componiincnto in versi latini sail' incendio del Ve-

suvio. Sunlit, 1832, iti 4, pp. 31, (0. V.).

PROCTOR R. A. Lc Yrsuve et Ischia. Rente Mats. d'Astrun.

Pop. 7V//-/.V. Sept. -IM.'l, pp. 340-313. (C. A.).

PROST. - Trepidations du sol a Nice pendant 1'eruption du Ve-

suve. Compt. Rend. Acad. Sc. Paris I. XLIV, 1862, pp.

311-51?. (C. A.).

PULSINII V. Sonetfco (erupt. Vesuvius, Aug. 12th , 1805. See

caiitiiziu, Xt'fuife. (B. N.).

P. R. 2* lettera. Raccolta di monument! sopra I
1

eruzione del

Yfsuvio scguita nell' agosto , 1779. Giorna'e de'i<> Arti e

de! Comntercio. Vol. I, Macei'afa, 1780, in 8\ /
y//>. ///.

and foilowing. (O. V.).

PUTIGNANI .1. I). De redivivo sanguine I). Januarii Episcopi ed

Marty ris. \apoli, 1723-26. Vols. HI, in 4 parts, in 1.

Sec pi. /, I>1>- 1~>~>-188, and pt. IV, pp. 130-15 1.

QUARVNTA A. Tre fugitivi, Dialogo, ove brevemente si da rag-

guaglio del principali success! , neH'Incenlio di Vesuvio.

Napoli, 1632, in 12, pp. 35. (C. A.).

QUEVEDO VILLEGAS F. DE. Al Vesuvio que interpoladamente
cs jardin y Holcan. Sonetto. See Quinones. (C. A.).

QnxoNEs J. DE. Epigramma. Acrostico See Quinones: Los

de la Montana de Soma. (C. A.).

L. Per Napoli salvata dal torrcmoto, e dalle lave
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8\ pi. (B. N.).

QUINONES J. DE. El Monte Vesuvio aora la Montafia de Soma,
dedicado a I)." Felipe quarto el grandc mestro Senor, ecc.

Madrid, 1632, in 4,fol. 16^56. Contains in fir*/ iirf. I.

El Principe de Extjuillace Soneto , 2. Lopez de Zarale

Francisco Soneto, 3. Solix Messia Juvan Sonelo, 4.

Villtnjran Garces (de) Gironimo El Bolcan que aborlo
la Mm tana di Soma Soneto , J. Ramirez de Arellano

Luis Soneto, 6. Cardoso dott. Fernando Al Vexuvio

Soneto, 9. Coruna Conde (de) Soneto, lo. Lope de Vega
Felix Canzone, 11. VaMivtelso (de) Joseph SUva, 12.

Queccdo ViKct/as (de) Francisco Al Vesuvio que interpo-
ladami'n'c esjardin y Bolcan Soneto, 13. Perez de Mon-
talban Juan - Soneto, 14. Bocangel y Vusucta Epitafio
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al Vesuvio, y sus incendios Soneto, 15. Velez de Guevara

Luis a la montana de Soma Sonelo, 16. Andosilla

Larramendi Juan Al Vesuvio Soneto, 17. Pina de Juan,

Al Bolcan de Soma Soneto, 18. Huerla (de) Antonio
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22. Hurtado tic Mcnttofa Antonio Dezimay, 23. Quino-
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Vers\. (C. A.).
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RATH (VOM) G. Oligoklas vom Vesuv. Ann. der Phys. und
Chemie. Bd. CXXXVIII. Leipzig, 1869.

10
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der Preuss. Rheinl. und Westph. Bd. XXVIII. Bonn, 1871.

RATH (VOM) G. Ueber den Zustand des Vesuv vor der letzten
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XXIX. Bonn, 1872.

RATH (VOM) G. Ueber einige Leucit. Auswiirflingc vom Vesuv.

Ann. der Phys. und d. Chemie, Bd. CXLVII. Leipzig, 1872.

RATH (VOM) G. Uebor Vesuvische Auswiirflinge der Eruption
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2 Vols, figs.

RATH (VOM) G. Der Vesuv. Eine geologische Skizze. Berlin,

1873, in 8, pp. 53, pi. 2. (C. A.).
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Ann. der Phys. und Chemie, Bd. VI. Erganz. Leipzig, 1873.
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der Phys. und Chemie. Bd. VI. Eryanz. Leipzig, 1873.

RATH (VOM) G. Ueber die verschiedenen Formen der Vesuvi-

schen Augite. Ann. der Phys. und Chemie, Bd. VI. Erganz.
Leipzig, 1873.

RATH (VOM) G. Ueber die chemische Zusammensetzung des gelb-

ben Augits vom Vesuv. Monatalsb d. K. All. der Wissensch.

Berlin, 25 Juli, 1873.'

RATH (VOM) F. Ueber die oktacdrischeny Krystalle des Eisenglan-

zcs vom Vesuv, iiber die Verwachsungen von Biotit, Augit
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iiber Augit von Traversella. Brief an Prof. Leonhard. Neue
Jahrb. fur Min. Geol. und Pal. Bd. IV. Stuttgart, 1876.

RATH (VOM) G. Ueber die sogeuanaten oktaedrischen Krystalle

des Eisenglanzes vom Vesuv. Verh. des Nalwh. Ver. d.

Preuss. Rheinl. und Weslph. Bd. XXXIV. Bonn, 1877.
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Rheinl. und Westph. Bd. XXXIV. Bonn, 1877.
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ra. Sitz. Ber. d. Niederrhein. Ges. f. Natur und Heilkunde,
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RAZZANTI F. Recit veritable d'un miserable et memorable ac-

cident arrive en la descentc de la tres rcnommee Montagne
de Somma autrement le Vesuvc environ trois lieues loin de
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la ville dc Naples depuis le Luncly 15 De"cembrc 1631 sur Ics

ncuf heure du soir jusque au Mardi suivant 23 du mesmo,

par un Observantin reforme du Convent Royal de Naples.
Ext. du Mercure Francois, 1631, 2* partie, pp. 67-73, in

8., 1632, pp. 478-480, fol. 11. (C. A.).

RECUPITO G. C. De Vesuviano incendio nuntius. NeapoU,
1632, in 4, fol. 4, pp. 120. Also , 1633 , in 8, pp. 124.

(C. A,) Mediolani, 1633, in 4, fol. 4, pp, 114, fol. 3.

Pictavis, 1636, in 12, fol. 3, pp. 195. Lovanii, 1639, in

8, pp. 180, index. Romae, 1644, in 4, pp. 140, fol. J-
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RECUPITO G. C. Avviso dell' incendio del Vesuvio, tradotto dalla
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RICCI G. Analisi dell'acqua termo-minerale Vesuviana-Nun-
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1031 e bibliografia di quella eruzione. Archlv. Stor. p. I.
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Province Napolltane, An. XIV., fasc. III. Napolt, 1889, in
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Riso B. (DE). Rolazionc della pioggia di cencre avvcnuta in
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VI idus Martit MDCXXXII, Lipsiae, declamatus, Lips if"',
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RIVINUS A. Tripus Delphichus de Monte Campaniac Somma
ejusque fatitidico incendio. Lipsiae, 1635, in 4, See Soria.

R.** L.***. See Liberatore. L.

ROCCA ROMANA. Cratere del VesUvio. ?, 1805, pi. in fol. (0. V.).

Rocca F. Osservazioni (sull'acqua Vesuviana-Nunziante). See
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mostra quanto sia corroso il monte Vesuvio dal suo primo
Incendio fino al presente, e quanto habbi da durare detto In-

cendio. Napoli, 1632, in 4, fol. 4. (C. A.).

SIEMENS W. Physikalisch-mcchanische Betrachtungen, veran-

lasst durch einige Beobachtungen der Thatigkeit des Vesuvs

im Mai 1878. Berlin, 1878.

SILLIMAN B. Miscellaneous notes from Europe. 1. Present con-

dition of Vesuvius. 2. Grotta del Cane and Lake Agnano. 3

Sulphur Lake of Campagna near Tivoli. 4. Meteorological

Observatory of mount Vesuvius, etc. Am. Journ. of Sc.

Vol. XII, 1851, pp. 256-260. (C. A.).



252

SILOS M. Vesuvius erumpcns. Ode. In the " Pinacotheca

sive Romano, pictura et scultura
"
Romae, 1673, in 8, pp.

314-346. (C. A.).

SILVESTRI 0. Ricerche chimiche sulla eruzionc del Vesuvio.

Atti (1. Ace. Gioenia d. Sc. Nat. Ser. 3.
&

, Vol. II, Cata-

nia, 1868
SILVESTRI 0. Sur Y eruption actuellc du Vesuvc. Compt.

Rend. d. VAcad. d. Sc. Paris, 1868.

SILVESTRI 0. Sulla eruzione del Vesuvio incominciata il 12

Nov. 1807. Atti d. Ace. Gioenia d. Sc. Nat. Ser. 3.
a Vol.

HI, Catania, 1869
SILVESTRO F. S. Airinclito Martire S. Giorgio, singolar pro-

tettore del Villaggio S. Giorgio a Cremano. Ringraziaraento

per aver fermato la lava del Vesuvio nella notte del 12 mag-

gio (1855 ) alle ore 12 p. m. dopo la processione fatta nello

stesso giorno. Ode. Napoli, 1855, in 8, pp. 4. (C. A.).

SILVEYRA Dr. Sonetto. See de Quinones. (C. A.).

SINCERO (ACCAD. INSENSATO) -II Vesuvio fiammeggiante Poema.

Napoli, 1632, in 8, fol. 8, pp. 155. (C. A.).

SINISCALCO C. Compendio delle principali eruzioni vesuviane

dall' anno 79 E. V. infino alia descrizione delle recenti.

Napoli, 1863, in 8, pp. 28. In the text mention is made
of plates which were never published (C. A.).

SMITHSOX J. On a saline substance of mount Vesuvius. Phi-

losph. Transact, of the R. Soc. of London, 1813.

SOLIO MESSIA JUAN. Sonetto. See Quinones (C. A.).

SORIA F. A. Scrittori vesuviani. Memorie storico-critiche de-

gli storici napoletani. Napoli, 1781 , in 4, pp. 621-641.

SORRENTINO I. Istoria del monte Vesuvio divisa in due libri.

Napoli, 1734, in 4, fol. 8, pp. 224, fol. 2.

SOTIS B. Dissertazione h'sico-chimica dell'ultima eruzione vesu-

viaua dei 12 agosto 1804. Napoli, 1804, in 8, pp. 55.

SOYE L. R. Ode cantada no felis die natalicio d'Augusta Maria
Carolina d'Austria Rainha das Duas Cecilias. Nafioles, 1792,
in 8, pp. XX, 2, figs.

SPALLANZANI L. Viaggio alle due Sicilia. Pavia, 1792-1797,
VI Vols, in 8, pi. 11.

SPALLANZANI L. Lettera nella quale si tratta de' sassi caduti

dall'aria nella Campagna Sanese il di 16 giugno 1794. Giorn.

Lett, di Napoli, 1793-1798, Vol. XXXI, pp. 81-102.

SPALLANZANI L. Travels in the Two Sicilies and some parts of

the Apennines. Translated from the Original Italian. 4
vols. with 11 plates, London, 1798.



VESUTIUS 253

SPALLANZANI L. Lettera scritta al Wilseck sul fenomeno della

pioggia di pietre avvcnuta a Siena nel 1794. The original
M. S. letter presented by Prof. G. Uzielii (C. A.).

SPALLANZANI L. Relation de 1' eruption du Vesuve arrivee le

15 Juin 1794. (?).

SPINOSA S. Dichiarazione geneologica fisico chimica naturale

apologetica, ed epidemica del Signor Vesuvio. ?, in 4. See

Crisippo Vesuvino.

STAIBANO V. Risolutioncs forensis ( Centuria II
, Resolutio

CXLIV). Napoli, 1654,in fol (C. A.).

STAS. Sur la decouverte par le prof. Scacchi, de Naples, d'un

corps simple nouveau dans la lave du Vesuve. Bull, d,

I'Acad. R. d. Sc. de Belgique, 2* Ser. Vol. XLVI, XLVII,
XL VIII, XLIX. N. 1-4, Bruxelles, 1878-80.

STILES F. Eruption of mount Vesuvius on 23 Dicembre, 1760.

Philosph. Transactions of the R. Soc. of London. Vol. LH,

London, 1761.

STOPPA G. Memorie istorico-fisiche sulle eruzioni vesuviane

etc. Napoli, 1806, in 4, pp. 92, pi, 1.

STOPPANI A. Osservazioni sulla eruzione vesuviana del 24 aprile

1872. Atti d. R. 1st. Lorn. d. Sc. e Lett. Ser. 2.*, part.

II, Vol. V, Milano, 1872.

STROZZI N. Sonetto. See G. Urbano (C. A.).

STRUVER G. Sodalite pseudomorfa di Nefelina del monte Som-
ma. Atti d. R. Ace. d. Sc. di Torino , Vol. VII, disp.

3.
& 1872.

STUBEL A. Die Laven des Sonima bei Neapel. Sitz. Ber. d.

Naturwiss. Gesell, Isis. zu Dresden. Dresden, 1861.

SUAREZ F. M. De Monte Vesuvio. M. S. Bibl. Brancacciana

in 8, pp. 21. Copy (C. A.).

SUPO (Padre Gesuita Matematico et Meteorista, nel collegio di

Napoli). Relation del nuovo inceudio del Vesuvio ai 3 di

Luglio 1600. M. S. in (0. V.). (This determines the au-

thorship of the articles under " Anonymous
"

referring to

this eruption).

SUPPLE R. An account of the Eruption of mount Vesuvius,
from its first Begining to the 28 Oct. 1751. Philosph
Transactions of the R. Soc. of London, Vol. XLVII, London
1751-52, pp. 315-317.

SZEMBECH F. Relazione composta di varie relazioni intorno al-

1' ultimo incendio del Vesuvio. (In Polish) Cracovia, 1632,
in 4.

TADINI CONTE F. See T. C. F. (C. A.).

12



254 VESUVIUS

TARGIONI TOZZETTI G. Saggio de' Monti ignovomi della Toscana

e del Vesuvio. See Anonymous : Dei Vulcani o Monti

Ignovomi, etc. 1779.

TARI A, Reliquic di lava sul lido di Rcsina. ?, in IS9
, fol. 3.

(0. V.)

TARING G. A. Continuations de' successi del prossimo Incendio

del Vesuvio, con gli effetti della cenere, e pietre da quello

vomitate. e con la dichiaratione
,
e espressioni delle croci

maravigliose apparse in varii luoghi dopo 1'incendio. Na-

polt, 1661. in 4, pi. 1. (B. N.).

TATA D. Descrizione del grande incendio del Vesuvio successo

nel giorno 8 Agosto 1779. Napoli, 1779, in 8, pp. 38.

TATA D. Relazione dell'ultima eruzione del Vesuyio accaduta

in Agosto di quest'anno. Mem. d. R. Ace. d. Sc. Fis. e

Mat. Vol. V. Napoli, 1787. (0. V.)

TATA D. Breve relazione dell' ultima eruttazione del Vesuvio.

(Agosto e Settembre 1790) etc. Napoli, 1790, in 8, pp. 24.

TATA D. - Lettera al Sig. Barbieri sull'eruzione del Vesuvio.

Napoli, 1794, in 8, pp. 26.

TATA D. Lettera sulla figura, ecc. del Vesuvio. 21 Agosto 1794.

Con breve risposta di F. Viscardi. ?, 1794.

TATA D. Memoria sulla pioggia di pietre, awenuta nella Cam-

pagna Sanese il di 16 di Giugno di questo corrente anno

(1794). Napoli, 1794, in 8, pp. 74.

TATA D. Relazione dell' ultima eruzione del Vesuvio nel 15

Giugno 1794. Napoli, 1794, in 8, pp. 42.

TATA D. Continuazione delle notizie riguardanti il Vesuvio.

?, in 12, pp. 24. (G. A.).

TAYLOR (LE BARON.^ Lettre a M. Charles Nodier sur les villes

de Pompei et d
1

Herculanum. Nouv. Ann. des Voy. t.

XXIV, pp. 424-425, Dec. 1824. (G. A.).

T. C. F. (Tadini Conte Franc.). L'Eruzione del Vesuvio della

notte de' 15 giugno 1794, poeticamente descritta. ? in 8,
pp. 30, pi. 1. (G. A.).

TCHIHATCHEFF (von) P. Lettre sur 1'eruption du Vesuve du lr

Mai 1855. Compt. Rend. d. VAc. d. Sc. Paris 1855. T. XL,
pp. 1229-1238.

TCHIHATCHEEF (von) P. Nouvelle eruption du Vesuve. Compt.
Rend. d. VAcad. d. Sc. Vol. LIII, Paris, 1861, pp. 1090-

1092 Zeitschr. d, Deut. Geol. Gesell. Bd. XIII. Berlin,

1861, pp. 453-458.

TCHIHATCHEFF (VON) P. Der Vesuv im Dezember 1861. Ver-



VESUVIUS 255
i

handlungen d. K. K. Geolog. Reichsanstalt . Bd. XII. Wien.

1861-62.

TENORE M. Relation de 1' eruption clu Vesuve aux premiers

jours de 1839. Bull. d. Soc. Geol. de France, Vol. X. Pa-

ris, 1839.

TENORE M. Congetture sull' abbassamento altra volta avvenuto

nel Vesuvio e 1' innalzamento avuto luogo successivamente

nelle posteriori eruzioni. Nota letta nella tornala d. Ace.

d. Sc. Napoli, 16 Giugno, 1846. Ann. Civil, d. Regno d.

Due Sicilie. Fasc. LXXHL Napoli, 1846.

TENORE M. Storia del Vesuvio intoruo ad un passo del Cosmos

concernente 1'altezza del Vesuvio. "
II Lucifero

"
N. 36,

Vol. IX. Napoli, 1847, in 8, pp. 6.

TENORE G. Notizia di ima gita al Vesuvio nel giorno 10 Feb-

braio, 1850. Rend. d. R. Ace. d. Sc. Fis. e Mat. Vol. VIII.

pp. 379-380, Napoli, 1849. Ann. d. Fis., Chim. etc. Vol.

II. Torino, 1850

THOMPSON G. Breve catalogo tli alcuui prodotti ritrovati nel-

1' ultima eruzbne del Vesuvio. Giorn. Lett. Vol. CIL Na-

poli, 1794.

THOMPSON G. Notizia sul marmo bianco del Vesuvio. Giorn.

Lett. Vol LXXXIX. Napoli, 1781. In Frencli, 1797, in 8

pp. 5. (0. V.).

THOMPSON G. Sur 1'origine de 1'oxigene necessaire pour entre-

tenir le feu souterrain du Vesuve. Giorn. Lett. Vol. CVI,

Napoli, Septembre 1798, pp. 3-46.

TOMASELLI (AB.). Ricerche sulla natura e generi delle lave com-

patte, lettera al sig. Ab. Olivi, e risposta del Sig. Ab. Olivi

al Sig. Ab. Tomaselli. Giornale Letterario di Napoli per
servire di continuazione air Analisi ragionata de' libri

nuovi. Napoli, 1793-98, vol. 112, in 8, Vol. I, pp. 85-93.

TOMMASI (DE) D. Altro avviso al pubblico sulla nuova analisi

delle ceneri eruttate dal Vesuvio ne' di 16, 17, 18 del cor-

rente mese di giugno 1794. Pag. 1, in 4, (0. V.).

TOMMASI (DE) D. Esperienze et osservazioni del sale ammo-
niaco vesuviano. Napoli, 1794, in 8, pp. 3-15. (C. A.).

Also 1794, in 4, pp. 16. (O. V.).

TORCIA M. Relation de la derniere eruption du Vesuve, en aout

1779. Naples, 1779, in 12, pp. 135, also in Italian, Na-

poli, 1779, in 8, fol. 5, pp. 136, col. pi. 1, ftff. (O. V.).

TORCIA M. Lettere al Sig. D. Biagio Michitelli Regio Assessore

nella Piazza di Longone. Napoli, 1795, in 8, pp. 16. An-

lologia, Num. XXX, 1796. (B. N.).



256 VESUVIUS

TORRE DUCA (SENIORE) (!)ELLA) Incendio treutesimo del Vcsuvio

accaduto gli 8 Agosto 1779. Napoli , 1779 , in 4 , fol, 2

pp. 15.

TORRE DUCA (SENIOR) (DELLA). Estratto dalla prima lettcra

sulla cruzioac del Vesuvio dei 15 giugno 179-1. Napoli,

1794, in 8, pp. 8. (C. A.).

TORRE DUCA (DELLA). Breve descrizione dei principal! iucendi

del monte Vcsuvio e di molte vedute di essi, ora per la prima
volta ricavata dagli storici contcmporanei , ed esistenti uel

gabinetto del Duca della Torre. Napoli, 1795, in, 8, pp.

46, fol. 3.

TORRE DUCA (DELLA). Lettera prima e seconda sulla eruzione

del Vesuvio del 15 Giugno 1794, Napoli, 1794, in 8, pp.

#-{-25. Several editions In German, Dresden, 1795.

TORRE DUCA (SENIORE) (DELLA) -- II Gabinetto Vesuviano. 1*

Ediz. Napoli (?) 2&
edit. 1796 , in 8. fol. 1, pp. 108,

fol. 4, pp. 22 3a
ediz. 1797, in 8, fol. 2, pp. 86, fol.

1, pi. 22.

TORRE DUCA (DELLA). Descrizione dei principali iucendi del

Monte Vesuvio e di molte vedute di essi. ?, in 4, p, 86-2,

From p. 55 to 63: Catalogo delle pietre vesuviane. F/*om

p. 67 to 86: Biblioteca vesuviana esistente nel Gabinetto.

TORRE Duca (JUNIORE) (DELLA) Eruption du Vesuve. Ann. du
Museum d'Hist. Nat. Vol. I", Paris, 1804.

TORRE Duca (JUNIORE) (DELLA). Relazioue prima dell' eruzione

del Vesuvio dagli 11 Agosto fmo ai 18 Sett. 1804. Napoli.

1804, in 8, pp. 61, /of. 1.

TORRE DUCA (JUNIORE) (DELLA). Veduta di una apertura forma-

tasiall'orlo del Vesuvio neU'eruzione del 22 Novcmbre 1804.

Napoli, 1804, a plate in 4, with descript. (O. V.).

TORRE DUCA (JUNIORE) (DELLA) Observations sur les derniercs

Eruptions du Vesuve. Journ. d, PJiys d. Chimie. etc. Vol

LI, Paris, 1805.

TORRE Duca (JUNIORE) (DELLA). Pianta topografica dell'interno

del cratere del Vesuvio formata nel mese di Giugno 1805.

Napoli, 1805, pi. in 4, with description. (0. V.).

TORRE DUCA (JUNIORE) (DELLA) Descrizione della eruzione del

Maggio e Giugno 180C. Giorn Encicl. N. 7 Napoli, 1806.

TORRE DUCA (JUNIORE) (DELLA). Lettera a Domenico Catalauo

sulla eruzione del 1806. Giornal. Enciclopedico. 1806, in

8, pp, 155-171. (C. A.).

TORRE DUCA (JUNIORE) (DELLA) Catalogue abrege de la collection



VESUVIUS 257

vesuvienne de Mr. le Due dc la Torre de Naples 1820. -

fol. 2 in fol. (C. A.).

TORRE DUCA DELLA. Atlantc di Vedute de' principal! incendij

del monte Vesuvio ricavate dagli storici contemporanei ed

esistente nel gabinetto del Duca della Torre. 22 plates in

4\ (C. A.).

TORRE P. G. M. (DELLA) Narrazione del torrente di fuoco uscito

dal Monte Vesuvio nel 1751. Napoli (?), 1751, in 8_, pp.

23. (0. V.),

TORRE P. G. M. (DELLA) Storia e fenoraeni del Vesuvio. Na-
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TORRE P. G. M. (DELLA). Histoire du Mont Vesuve et expo-
sition de ses phenomenes. Extracted from : Melanges d' hi-

stoire naturelle. Lyon, 1765, in 8
, fig. fol. 14, pi. 1.

(O. V.).

TORRE P. G. M. (DELLA) Incendio del Vesuvio accaduto 1' anno

176!). Napoli (?}.

TORRE P. G. M. (DELLA) Incendio del Vesuvio accaduto il 19

Ottobre 1767. Napoli, 1767, in 4, pp. 30, pi. 1, figs.

TORRE P. G. M. (BELLA). Storia e fenomeni del Vesuvio con

supplemento. Napoli, 1768 in 4, fol. 3, p. 120^-39, pi.
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di tutte le produzioni del Monte Vesuvio. Napoli, ?, fol

7 (C. A.).

VALENZANI M. Indice spiegativo di tutte le produzioni del Vc-
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VALENZIANI M. Note dela collection complete des diverses espe-
ces de productions du Mont Vesuve. Without D. or L. 1,

fol. in fol. (0. V.).
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7. (B. N.).

AMBROGIO LEONE NOLANO. La storia di 'Kola. In folio, Venezia,
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eccellente signor mio Padrone osservandissirao il Signor D.

Gius. Carpano Dottore dell'una e dell'altra legge e, nella sa-

pienza di Roma primario professore. A. C. Roma, 1660.

(This is the Roman edition of the other two articles under
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del Monte Vesuvio cominiuciato al primo di Luglio per fino

li 13 del presente anno 1701. Per quello che n'ha ocularineiite
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by order of the lung of the Two Sicilies. London, 1743, in

12, pi. 2.

ANONYMOUS. Notizie del memorabile scoprimento dell' antica
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P.P. Doraenicani
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Lombard! in questa Citta di Napoli. Napoli, 1701, in 4,
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in 8, (vol. V, pp. 78-89.

ANONYMOUS. Considcrazioni su i prodotti del Vesuvio. Com-
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Londra. Compiled and illustrated by Gebelin. Venezia ,

1793, 20 Vois. in 8, fif). Vo'. XVI, pp. 491-495.
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Vol.- XVI, pp. 495-498.
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ANONYMOUS. Due lettere conccrnenti la morte di Plinio il Vec-

chio, etc. ed a proposito dell' ultima eruzione de' 15 Giugno
1794 di cui da valente Persona anonima si da succinta rela-

zione, con descrizione de' dauni da essa cagionati e figure in

rame. Napoli, 1794. in 8, pi. 1.

ANONYMOUS. La Storia dell' anno 1751. Anisterdam
,
in 8,

Estrattaper Veruzione del 1755, pp. 7, Ibid. delVanno 1760,

pp. 2. Ibid. delVanno 1779, pp. 3, Ibid, deir anno 1794,

pp. 5. (0. V.).

ANONYMOUS. La Torre del Greco. Ode , without Date or I.

(1794) fol. i, in fol. (O. V.).

ANONYMOUS. Lcttera seconda del danno accaduto nel paese
detto Somma non gia del foco; ma di acqua pietrc arena e

saette che hanno spianato detto paese con Ottajano sin'oggi

li 27 giugno 1794. (0. V.).

ANONYMOUS. Nuova descrizione de' danni cagionati dal Monte
Vesuvio dalla sera de' 15 sino al giorno 28 giugno dell'anno

1794. ? in 8, pp. 8. (0. V.).
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il glorioso S. Gennaro per il Terremuoto sortito la sera dei
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12 Giugno, e la grand cruzionc del Monte Vissuvio la sera

de' 15 del sudetto mese; giorno di Domenica alle ore 2 della

notte del IT'.il. A qual
1

effctto allago di foco molti villaggi

intorno stendcndosi sino al mare con rovinare la gran Terra

della Torre del Greco. ?, in IS. (B. N.).

ANONYMOUS. Prodigioso miracolo del nostro gran santone e di-

fensore S. Gennaro di averci liberati dall'incendio del Vesu-

vio e dal terremoto nell'anno 1794. ? (0. V.).

ANONYMOUS. Relazione fisico-storica della cruzione Vesuviana

de 15 Giugno 1794. Gazzetla Civica Napoletana , N. 25

and 26, pp. 171-175. (B. N.).

ANONYMOUS. Risposta di un regnicolo ad un suo amico in Na-

poli sull'eruzione del Vesuvio. Napoli, 1794, in 8, pp. 7

'(B. N.),'(0. V.).

ANONYMOUS. Veduta del Vesuvio in eruzione con fuga dei Tor-

resi. Probably of the year 1794, eccellently drawn. PL R.

in fol. (0. V.).

ANONYMOUS. Tragedia Vesuviana. In latin verse 1794 M.S.

(0. V.).

ANONYMOUS. Veduta del monte Vesuvio disegnata dal mare di-

rimpetto alia Torre del Greco dopo che la medesima fu quasi
interamente distrutta dalla formidabile eruzione dei 15 giu-

gno 1794. PI. in R. fol. with description (0. V.).

ANONYMOUS. Dissertationis Isagogicac ad Herculanensium volu-

minum cxplanationem, Pars prima. Neapolis, 1797, in fo-

glio, pp. 5-^-104.

ANONYMOUS. Breve catalogo di alcuni prodotti ritrovati nell'ul-

tima eruzione del Vesuvio. Giorn. Lett, di Napoli, 1793-

1798, Vol. XLI,pp. 51-55.

ANONYMOUS. Raccolta di tutte le vedute che esistevano nel Ga-

binetto del Duca della Torre rappresentanti 1' eruzioni del

Monte Vesuvio fin oggi accadutc, etc. Napoli , 1805 , in

oblong folio, pp. 20, pi. 50. (B. N.).

ANONYMOUS. Recueil de toutes les vues qui existaient dans le

cabinet du Due de la Tour et qui representent les incendies

du mont Vesuve arrives jusqu' a present. Naples, 1805,-in

4. fol. 2, pp. 20, pi. 25. (0. V.).

ANONYMOUS. Giornale di Napoli. Fogli JV. 19 dal di 21 ol-

tobre al di 11 novembre, 1822. (0. V.).

ANONYMOUS Descrizione del Viaggio pittorico, storico e geogra-
fico da Roma a Napoli, e suoi contorni. Napoli* 1824, in

8, pp. 190-\-4. From pp. 187 to 190: Pianta di una parte
delVantico Crafere ed il Vesuvio.
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ANONYMOUS. Eruzione di cristalli di Lcucitc avvcnuta sul Ve-

suvio. Anna'i Civ. d. Due Sicilie. Napoli, 1833-47. Vol.

XLJV, pp. 02-66.

ANONYMOUS. Parcrc su le Facolta salutifcrc tlcll
1

acqua termo-

mincrali Vesuviana Nunziantc. Annali Civili del Reyno
delle Due Sicilie. Napoli, 1833-1847, Vol. VI, pp. 109-111.

ANONYMOUS. II Vesuvio. Album di Roma, 183 1, pp. 105-107.

ANONYMOUS. Catalogo della collczione Orittologica ed Orcogno-
sica del fa chiarissirao Professore Cav. Matteo Tondi Diret-

tore del Museo di Mineralogia di Napoli, etc. Napoli, 1837,

in 8, pp. VIll-\-243.

ANONYMOUS. Guide nouveau de Naples en abrege, (erupt 1834).

Naples, 1841, in 12, pp. 84.

ANONYMOUS. Memoria per la remissioue dclla strada che dal

comune di Resina conduce al Monte Vesuvio Napoli, 1841,

in 4. pp. 20.

ANONYMOUS. Souvenir du Vesuve. Naples, 1841, in S, pp.
12. (0. V.).

ANONYMOUS. Tavola cronologica delle principali cruzioni del

Vesuvio daH'anno 79 al 1850. Alti R. 1st. d. Incorag. a

Sc. Nat. Napoli, Vol. IX, at pp. 8, fol. 6.

ANONYMOUS. Giornalc di Napoli. Fogli n. 24. 22 decembre,
1854 e 1 a 31 maggio 1855. (0. VJ.

ANONYMOUS. Prcghiera al glorioso martirc S. Gennaro. (Erupt.

1855). Napoli, 1855. Loose sheet.

ANONYMOUS. Collection complete on listc dcs difTerentes pro-

ductions du Mont Vesuve. Raccolta compita o sia lista delle

differenti produzioui del Monte Vesuvio che si trovano prcsso
il signor Nicola Amitrano. ? in 4. (B. N.).

ANONYMOUS. De Vesuvio Monte nunc scimus fuisse Franciscum

Mariano Suarcsium Bibliotecharium Cardinalis Barberini. Co-

piato dal sig. Camillo Minieri dal M. S. che si conserva nella

Bibliotcca Brancacciana. M. S. (0. V.).

ANONYMOUS. Disscrtazione della vera raccolta o sia museo di

tuttele produzioni del monte Vesuvio, etc. ?. in 4. (B. N.).

ANONYMOUS. Epigramrnata leges et carmina insculpta in Villula

et hortulo Joh. Donatus Rogadeus; eques hierosolymitanus
emto praedio cxtruxit Villulam, Leges de Villula et circune-

rario regimdis in XII Tabulas digestae. Carmen continens

Bremarium legum ad hospites. Carmen de Vesuvio in

fol. pp. 24.

ANONYMOUS. II Vesuvio Anacrcontica. ? in 8, pi. 1. (B. N.).
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ANONYMOUS. I Napolitani al cospetto rlelle nazioni civili, con

appcndicc contencnti, etc. See Francesco II.

ANONYMOUS. La miracolosa immaginc di nostra Signora del

Carmine della Torre del Greco. (0. V.).

ANONYMOUS. La Torre del Greco. Ode. Napoli, loose sheet.

ANONYMOUS. Pianta delli confmi tra Portici c S. Giorgio a Cre-

mano fatta per ordine del Presidente della S. R. C. di S.

Chiara. PI. in R. fol. (O. V.).

ANONYMOUS. Relazione del Vesuvio. ?, in 4. (B. N.).
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Lettre de M. Brydone au P. della Torre sur une eruption
du Vesuve.

BYLANDT (LE COMTE DE). Resume preliminaire de 1'ouvrage sur

le Vesuve. Naples, 1833, in 8. (E. N.).

CHAIX E. -- Une course a 1'Etna. Geneve, 1890. See also: Bull.

Americ. Geogr. Soc. Vol. XXIII, March, 1891, pp. 92-101,
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CAPECE-MINUTOLO F. Per 1' cruzione del Vesuvio accaduta ai

15 Giugno 1794. Canzone. ?, loose sheet. (B. N,).

CAPMARTIN DE CHAUPY ABB. Decouverte de la Maison de Cara-

pague d'Horace. Rome, vols. Ill, in 8, with topogr. map.
Vol. I, pp. 102

, and follow, de' Vulcani, del Vesuvio, etc.

CAPOCCI E. Investigazioni delle interne masse vulcaniche dai

loro effetti sulla gravita. Atti del Reale Istituto d" Inco-

raggiamento alle scienze naturali di Napoli. Napoli, 1811-

1863. Vol. IX, pp. 215-229.
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tani. Napoli, 1794, in IS". (B. N.).

CRISCONII P. A. -- Vesevi Montis elogica inscriptio. Napoli,

1634, loose sheet. (B. N.).

DAU LUIGI. Dcttaglio dcll'antico stato cd eruzione del Vesuvio

colla relazione dell' eruzione de' 15 giugno 1794 di F. M. D.

C. A. T. ? in 8 pp. 16. (0. V.).

DOGLIONI N. Anflteatro d'Europa etc. Venetia, 1623, in 4
with portrait, pp. 72-1377. See pp. 993. Dell' Ethna detto

Mongibello e sua historia. pp. 694. Del Monte di Somma,
e sua historia.

DOMIZI F. S. (RINALDO). Prodigioso miracolo del nostro gran
difensore S. Gennaro d'averci liberati dall'incendio del Ve-

suvio, e dal terremoto la sera del di 15 Giugno 1794. Na-

poli, 1794, in 8. (B. N.).

DURINI B. Conghiettura geologica sulla cagione dei Vulcani.

Dal Giornale Enciclopedico di Napoli, 1841; in 8, pp. 23.

(0. V.).

FABIO GIORDANO. De Vesuvio Monte. Copied by Miniere M.

S. (0. V.).

FALCO B. (DE). Antiquitates Neapolis, atquae 'etc. Lug. Bat.

in fol. pp. 48. This is the oldest guide of Naples in which

Vesuvius and La Solfatara are mentioned.
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Fumarole, 2, 63, 64

Fuorigrotta, 15

Gaeta, 48, 82

Gaeta, gulf of, 46

Ganges, 65

Garigliano, 73, 75, 76, 77, 78, 79

Garnet, 41

Garofali, 27

Gaseous emanations, 46, 76, 77, 78,

79, 80, 83, 85
Has fissure, 6

Geikie, HI



338 I N" D E X

Genzano, 31

Geode, 28

Geological Society, 31

Geologists, III, 17, 85

Geologists' Association, III, V, 31,85,
64, 82

Gemmellaro. 40, 41

Geyser, 80
Gihrdini Station, 8

Glass, 6, 69 70

Gorge. 73, 79, 80
Graham's island, 60, 91. 92, 105 to 107
Grande Inferno, 77, 79

Granite, 68, 69

Gray, III

Great Britain, IV
Greek statuettes, 2

Greely M.r Robert, 65

Gregorio, 64

Grit-stones, 74

Grotta dtgli Archi, 11

Grotta del Cane, 14, 77

Grotta delle Palumbe, 9, 39 (pi. XIII)

Gypsum, 14, 79

Haematite, 6, 40

Ilalotnchite, 5, 11

Hamilton, 40

Hannibal, 30

Ilaiivne, 31

Heather, 62

Hephestiades, 62

H-Tculaneum, 53

Herschelite, 10, 41

Himantidium gracile, Ehrb., 38

Hippurites, 28
H 20, 39, 49, 54, 56

Holmes T. V. Esqr.. 31, 33
Homeric poems, 40

Hornblende, 39
Human remains, 85

Hungary, 35

Hydraulic apparatus, 79

Hydrochloric acid, 83

Hydrofluosilicic acid, 20
I "Canteroni, 50, 52

Iceland, 35, 42
II Piano, 8

Implements, 22

Inclusions, 19, 69. 71

Intratwlluric minerals, 19, 51

Iodine, 79, 80

Iron, 77
Iron water, 80
Ischia island, 16, 22, 28
Isles of the Blessed, 61

Istituto Geologico, 28
Italian volcanic region, III

John, pope, 63
Johnston Lavis , D.r, 31, 33, 34, 41,

42, 45, 57, 59, 64, 66, 69, 73, 89

Judd, Prof., Ill, 2, 59, 61

Jurassic, 22

Jupiter Latium, 30

Kaolin, 14
Labrador! te, 48

Lachea, 40
Lacustrine Basin, 38, 76, 84, 85

Lagno, 57

Lago d'Agnano, 14, 75

Lago della Regina, 85, 86, 87

Lago delle Colonelle, 85

Lake, 76
Laminated structure, 19

Lanciani, Prof. R., VI, 31, 33, 31
La Petra, 62

Lapillo, 2, 8, 10,18, 20, 2o, 26, 48,

49, 52, 54, 56

Lapis tiburtinus, 83, 86

Laitine, Rev. Prof., 27

La Sommata, 7

Lattani, 26

Lavas, 2, 5. 7, 8, 9, 10, 11, 12, 16,

17, 19, 20, 22, 23, 24, 25, 27, 29,

37, 38, 39, 43, 45, 47, 48, 49, 50,

51, 54, 55, 56, 57, 60, 61, 62, 64,

67, 69, 70. 75, 76, 80

Lavis, Madame Antonia F., 89

Lavis, Marcus, 74

Leucite, 25, 26, 27, 29, 47, 48, 50, 51,

53, 54, 55, 56, 74, 77

Leucitite, 25, 26

Leucitopnyres, 74

Leucotephrite, 25, 26, 74

Liasic strata, 1, 31, 84

Lignite, 68

Lime, 77, 85

Limestone, 13, 20, 21, 31, 46, 51, 58,

73, 75, 76, 77, 78, 83, 84, 85, 86

Linden, Mr., VI, 13

Lipari, 5, 8, 62. 68, 64, 65, 66, 70, 71

Lipari, Mayor of, V.

Lipari Islands, IV, 1, 28, 29, 43, 59,

61, 91, 92, 97 to 104

Liparite, 2, 61

Liri, 76
Lisoa Bianca, 2, 3, 62
Lisca Nera, 2, 62

Lithia, 77

Lithodomi, 31, 40

Lithophysae, 70

Livy. 30

Lobley J. L., 57

London, IV

Lucrinus, lake of, 15, 17

Lyell, III, 41

Madonna del Tufo, 30

Maggiorani. Sigi., VI, 31

Magma, 4, 16, 19, 38, 39, 42, 49,

50, 52, 56, 77

Magn.-sia, 77



I X I) F. X 330

Magnetite, 40, 48, 51, 7<i, VT

llaione, Dr., VI, -2-2

Mallet, III

Mamnialn .

Mammelon, '20, li'2

Maps (ideological). 5n, 51, ar,, :t3 t, (J ;i:,

Marbirs, 28
Marino 1'auna, 37

Marine Itora, 37

Marino terraces, 17

Marino, 31

Marl, 68

Maronti, 2 '>

Massu di Somma, 50

Mi'-.-uini, SiLr ., 1:5

Meli, R. Prof., VI, Ho, 31, S3

Mellilite trachyte, 22

Mcrcallt Prof./ 64

Mesotype, 39, 41

Mesozbic, 33

Messina, 1, 8, 12, 64, 71

Metimorphism, 20, 81, 77

Micas, 49, 51

Microliths, 19, 48, 49, 51, 53, 51, 01

Mignano, 27

Mills, 68, 77, 80, 81, 86

Milne, III

Milo, 39

Mineralogical Museum, 2-1

Mineral water springs. 38
Minister ol' Posts and Telegraphs ,

IV, V, -27

.Minister of Public Instruction
, IV,

V. 14

Mintnrno, 71

Models, 10, !)3

Modern! P., '25, -26, 76

Mofete, 77, so

MohrholF, Ur. F., VI

Molara, -2:!

Monaco, Father, VI

Montagna delle Pietre N.-re, 6:'.

Montagnone, '2-2

Monte Barbaro, 15, 16, 17

Monte Calvario, 15
Monte Cassino, 27, -2s

Monte Gavo, 30

Montecclio, 31
Monte C Ulrica, 6, 68
Monte Cornicolani, 84
Monte Oortinelli, 20, 73

Monte Corvara, 15
Monte della Guard la, or,

Monte dei Porri, 01

Monte Dolce, 15
Monte Gemmellaro, 12

MI 'lite La Frasrara,
-

2<;, 7:;

Monte Luccio, 7

Monte Massico, 40
Monte Maxzacaruso, 01

Monte Nuovo, 15, 10

Monte Olibano. 1 .".

Monte Pelat;), '2, 0, 7, H8
Monte Por-io, 3O
Monte Procida, 15

Monte Kosa, '2

Monte Rossi. 12

Monte Rotaro, '22

Monte St. Angelo a Tre I'iz/.i (Castel-

lainmare), 5, 53

Monte S. Angelo (Lip:iri), 2. t,i

Monte S. Croce, -20

iMonto Santo, 18
Monte Saraceno, 8
Monte Silvestro, 28
Monte Somma, 13, 18, '2o, 21, '2'i, JH

t

17, 4s, -19, 50, 51, 52, :,:;, 51, 55,

50, 73, 70
Monte Spina, 15
Monte Tabor, 22
Monte Tiburtini, si

Monte Tusculo, 2!

Mosrhe, <is

Mother-pumice, (>!'

Moya, 57

Mud, 57, (>.->

Mudstones, 51

Mud volcanoes, 10

Municipality of Naples, is, 2-2, -
'

Museum breccia, 10, i,s

Mysterious islands, on

Naples, IV, 12, 13, 14, is, I
1

.). 2't. 21,

22, 23, '25, 28, 32, 33, 45, 17, 77, S2

Naples, Gulf of, 13, 10, 10

Naples, Mayor of, III

Naiiian A. "E. Ksqr., V, 3

National Museum, l;i. is

Natrolite, 41

Neapolitan district, 14

Nemi, Lake of, 31

Neocomian, 21

Nepheline, 20, 29

Neptune, 8, 33

Neptune (Temple of), 17

Nesbitt, Gav. L. VI'
Nicea (synod), 64

Nicolosi, 12

Nifo, 24

Nisida, 15

Nizzeti, 41

Nocera, 2 1

), 21

Noctiluca miliaris, 07

Norway, 35

Nymnhs, Temple of, 17

i Observatory of Ktna, 12

I Observatory of Vesuvius, 17, 50

Obsidian, 3, 4, 5, 7, S, r.'.i, ill ,09, 7U

Obsidian Hakes, 2

Olivine, 39, 42, Is

Olivine basalts, 7



340 I X D E X

Oli vine trachyte, 23

Opal, 39

Oppenheim, 22

Opuntia licus indica, r,7

Orbitulina- marls, 21

Organic Matter, 85

Oscillation of land-level, 14, 15, 17

Ostermoor. G. W. L. Esqr., VI. 22

Palace of Tiberius, 22

Palazzo della Cancclleri;), s7

Palmarola, 41

Punuria, 2, 62

Parker's Hotel 18

Pnstore, Sig. C. VI
Patern o, 10
Patrician Simmaco, 63

Pebbles, 17. 70

Pedimentina, 26

Pelagonite tuff, 10, 16, 41

Pellati N., 88

Pennisi, Sig.i, V, 9

Peperino, 31

Perera, 71

Periods, 49, 50, 51, 52

Perrey, Alexis, 91

Phases, 20, 26,46, 48, 49, 50, 51, 53.

55, 56, 57

Phillips J., 57

Phillipsite, 10, 41

Phonolite, 16

Phosphates, 75
Piano del Lago, 11, 12

Pianura, 15, 16, 18, 19, 20
Piazza del Duomo, 39

Picone, Signer, 65

Pietritroccoli, 25
Pi porno, 16, 18, 19, 20, 48

Pipprnoid, Hi, ts, in, 20, 21, 25,
27, 75

Piscicplli 0., VI, 27

Pisolite, 20, 52, 53

Plntania, Sig. Gaetano, V, 1, 9,

Platan ia, Sig. Giovanni, V, 1, 9, 64

Plateau, 8, 21
Plinian eruption, 52

Pliny, 53

Pliocene, 10, 30, 31, 46, 60, 84

Polyp'iemos, 40

Pomigliano d' Arco, 47

Pompeii, 19, 20, 52, 53

Ponte Elio, 87
Ponte Lucano, 87

Ponticelli, 47, 48
Porcellanite, 70

Porphyritic inclusions, 19, 51

Portis, Prof., VI, 28, 29, 30, 31,32,33
Porto di Levante, 2, 8
Porto d'Ischia, 22
Port of Ulysses, 40

Posilippo, 15

Post-pliocene, 41

Potash, 75, 77

Pott, 58
Potter G., 34

Pozzolana. 16, 29, 39

Po/.zuoli, 15

Pre-eruptive, 51

Presenzano, 76

Procida, 22

Projectiles, 2, 4

Pumice, 2, 4, 6, 7, 14, 16, 18, 19,

20, 21, 25, 26, 43, 45, 47, 49, 50,

51, 53, 55, 59, 60, 61, 63, 65, 67,

68, 69, 70, 71

Pumiceous scoria, 26, 47, 54
Punta dell'Asino. 7

Punta della Castagna, 2

Punta della Trovatina, 7

Punta del Nasone, 53

Puzzillo, 38

Pyrite, 40

Pyroxene, 20, 40, 42

Pyrrhotite, 40

Qualiano, 15

Quarry, 16, 20, 28, 29, 31, 32, 74,

80, 87

Quartenary, 51, 84

Quartz, 12, 69, 70

Quartz- trachyte, 61, 62

Raciti, Sin. Gaetano, 3*

Rain-fall, 57

Ravines, 51, 56

Realgar, 5

Re i tan a, 43
Renda Sig. Gaetano, V
Reyer, Prof., 2

Reykjanes, 42

Rhyolite, 2

Riardo, 76

Ricc;o, Comm.tore L. ,
90

Riva di Quaglia, 18
River course ( change of

),
70

Rocca di Papa, 30
Rocca Jovina, 28

Roccamonfina, IV, 25, 73. 74. 76,

77, 90, 301 to 303

Roccamonfina, Mavor of, VI

Roccatagliata, Dr.," VI, 22

Rocche Rosse, 2, 7, 70

Rocks, igneous, III

Romans, 17, 28, 29, 30, 32, 79

Rome, 28, 29, 31, 32, 34, 82, 86,87,90
Sabatme Hills, 28

Sabrina, 60

Sage, 68

Salbands, 40

Salerno, 48

Salma, 60, 61, 62

Salse, 10

Salts, 85



INDEX 341

Sambon, Dr. A., 18, 18, 19

Sambon, Dr. L., IV, 81, 33, 34, 35,

74, 82, 92

Sand, 2, 4, 46, 52, r,i

Sandstone, 51

Sanidine, 5t, 54
Sanitation Works, 33

Santorin, 60
S. Angelo (Pozzuoli), ". !*

S.ta Anna, 40
S.ta Tecla, 37, 38
S.ta Venera ai Pozzo, -':$

S- Hanolomeo, 65, 66, 71

S. Brar don's island, 61

S. Chiara, 13
S. Calagero, 63
S. .lohn in Lateran, i'ii, 87

San Martino, 14
S. Paolo Fuori Muri, 2it

S Patrizzio, 64

S. Pictro (church), 29, 87

Saracens, 65, 66, 73

Sarno, 21

Savorgnan de Brazza , Count, VI,

32, 33

Scacchi, Prof. A., VI, 24
Scafa di Mortola, 80
Scalanohedra of Calcite, 40

Schist, 68, 69
Sciarra. 1, 2, 29

Scilla, 1

Scofclio Faraglione (Molhn Islands >,

61

Scolecite, 41

Scoria, 3, 8, 10, 16. 20, 26, 27, 29,

39, 47, 48, 49, 50, 51, 54, 55, 50,

57, 67, 08, 69, 70, 7-">

Scoriaceous pumice, 49, 54

Scrope, III

Sea bottom, 23, 46

Sedimentary rocks, 21

Seguenza, Prof., 60

Seguenza, Sig., V,

Seismologienl instruments, 10

Seismologists, III

Selemte, 21

Senga di Campania, 15

Serapis, Temple of, 14, 10

Serpulae, 40
Serra Piccola, 26
Sessa Aurunca, VI, 24

Shearing planes, 20

Shells, 85

Sibilla, 22

Sicardo, 65

Sicily, 59, 60, 67

Siderite, 40

Silica, 14, 77

Silica, vermicular, 39

Silicates, 20, 47, 51

Silt, 42

Silvestri, Prof. 0., IV, V, 8, 9, 10.

11, 12. 48

Siren, 38, 63

Smoke, vortex rings of, 2

Spherulites, 5, 7

Sjccavo, 15, 16, 18, 19

Soda. 77

So. dell'Arpa, 7

Soffione, 77, 80
Solfatara, 12, 14, 15, 62, 77, so

Somma-Vesuvius, 14, 25, 47, 48

Sorrento, 21, 22, 25
Sorrentine peninsula, 13, 14, 21,

22, 53

Soundings, 65

Spa, 79, 81, 82

Spallanzani. 34, 41, 68, 69

Sparanise, 24

Spartacus, 52

Spatuzzi. Prof., V, 24, 83, 82

Specular Haematite, 39

Sperrone, 29

Sphaerosiderite, 39

Spherulites, 70

Springs, 10, 11, 21, 32, 63, 64, 73,

76, 77, 78, 79, 80. 81, 82, 83,

84, 85

Stabiae, 53

Stabilimento delle Quattro Torri, 75,

79, 82

Stabilimento della Provincin ,
79

,

80, 81

Staffa, 39

Starza, 16, 17, 47

Stazzo, 38

Steam-caverns, 20

Strabo, 52
Straits of Messina, 1

Stromboli, 1, 29, 46, 60,61, 62, 66 69

Strombolicchio, 62, 69

Striiver Prof. VI, 28

Stufe, 63

Stufe di San Germano, 14

Sublimates, 46
Submarine volcanoes, 59, C5
Subvolcanic platform, 51

Sujo, 73, 75, 77, 80, 81, 82

Sulphates, 14

Sulphur, 5 10, 21, 28, 77, 79, 85, 86

Sulphuretted hydrogen, 32, 62, 77,

78, 83, 85

Sulphuro - calcareous water, 83, 85

Sulphurous acid, 83

Sulphur water, 21, 78, 80, 81

Tamburrini, Prof., VI
Taorraina, 1, 8

Tartaro, 84
Taverna S. Felice, 76

Teano, 76



342 I N D E X

Tellini, Dr., VI, 28, 81

Temple di Fortuna Virile, 87

Temple of Serapis, 14

Teneriffe, Peak of, 70

Terraces, 85
Terra di Lavoro, 20, 21, .16, s-_'

Testaccio, 23
Theatre of Marcellus, 8G

Thf-odoric, 63

Thermae, PJ. XV, 44, 7'J

Thermo-mineral establishment, 9

The Splendid, 6:3

Thompsonite, 40

Tiber, 86,. 87

Tnnpa, 38

Timpa della Scala, 39

Timpa di Mortara, 38

Timpa di Tamaso, 40

Timpa di S.ta Caterina, 40

Timpa of S.ta Tecla, 38

Titans, 60, 71

Tittoni, On. T., VI,

Tivoli, 32, 83, 84, 86, 87

Tivoli, Mayor of, VI,

Tom**, Cav., VI, 32
Tori Sichi, 27

Tortoises, 85

Trachyte, 2, 7, 8, 15, 16, 19, 22, 23,

26, 47, 48, 61, 62, 74

Trachyte domes, 2, 23

Travertine, 32, 33, 83, 84, 85
Travertine (cost of), 87, 88
Tre Fontane, 29
Tremolite (fibrous), 40

Trezza, 10
Triassic strata. 1

Tridimite, 70

Trifoglietto, 9

Tri pergola, 16

Tuffs, 37, 38, 42, 14, 15, 16, 18, 19,

20, 21, 23, 25, 26, 27, 33, 48, 53,

68, 71, 74, 75, 76, 77, .84, 86

Tunnels, 74, 80

Tunis, 66

Tusculum, 29, 30

Tyrol, 35
I'ltrabasic rocks, 51

Ulysses, 40

University, 17, 24

Upthrow, 21

Ustica, 62
Val Calanna, 9

Val di Bove, 9, 37, I:;

Val d'Inferno (Vesuvius), 52
Valle Ai-iccia, 31
Valle dell'Ini'erno(Roma), 30
Valle di Sujo, 73

Vallerio, 68

Valleys, 49, 50. 53, 56, 57, 03, 7.'.,

76, 79, HI. ST

Vallum-. 57

Vallon,' (irando, 50
\

r

allone Pollena, 50, ~>7

\,il S:inseverino, 5o, 51

Val Von Itm-h. :.l

Vapour, 5, 18, 50, 52, 55, I'. 2
, til,

(Hi, 67, (i9

VruM'tahb! impivssimis, "!, Hi,

YV^clalili- snil, (>, 51

V.uvillio, Cap . VI, 22

Vesicles, 4, 51, 52, 51, 55, (J'J, 71

Vesuvius, 18, 20,23, 21, 2'i. -15, Id,

47, 48, 53, 51, 56, 61, 90/91, 165
to 261

Via Appia, 2'J

Via Domitiana, 79
Via Numinis, 30
Via Tiburtina, 86
Vico Equense, 21, 25
Villa Adriana, 87
Villa Belvedere, 39
Villa (iregonana, 33
V

r
illa San Giovanni, 1

Villa Trajrara, 22

Vitreous, "61

V
r
ivara Island, 22

Vivianite, 39

Volcanic chimney, 2

Volcanic deposits (old), 111

Volcanic neck, 77

Volcanoes, 10, 15, 16, 18, 19, 27, 2s,

29, 30, 32, 45, 111. 47, 4S, 19, 51,

52, 54, 56, 61, 62, 6-3, 64, 76, 3,

89, 91, 92

Voltaite, 14

Vomero, 14, 18
Von Lassaulx, 41

Von Richthofen, 70
Vortex ri'^s of sm.)kc, 2

Vulcan, HI, 8, 62

Vulcanello, 5, 8, 6(), 62, 6:',, (Hi

Vulcaniae, 62

Vulcano, 1, 3, 4, 7, s, 29, 4(5, ">'.'.

60, 61, 62, 63, 64, 65, 66, 69, 71

Vulcanologists, III

Wacke, 25

Weathering, 51, 79

Whirlpools, s

Xi;>honia, 44
"\ t-llowstonn Park, 7u

Z:i!V.>rana, 9

Zeolites,- 10, 41

Xe/>i, Sig. P., VI, 2, 2J, ;50, :;i, :'.;',

:-i8, 88, 91

Zoological S ation, 12



ERRATA

Page Line /-'or Read

5 14. ... the upper part, , the upper part

7 2;. ... broom, brush broom bush,

26 1 8. . . . Vesuvian vesuvian

55 i). . . . Cavalicri Cavalieri

54 14. ... Count G. T Count G. S.

47 7. ... conclusion conclusions

19. ... adition addition

21. ... conferm confirm

48 last . . . consequitive .... . . consecutive

49 36. ... constituent. . . .... component

51 28. ... varietes varieties

55 36. ... in is

59 3. ... More recently More recently

13. ... obsi-dian obsidian

i <. . . . i . . is

15. ... at as

60 31. ... cratnric craterk

6 1 40. ... varietes varieties

62 35. ... Liparites Lipariotes

63 i. ... hygrometic hygrometric

14. ... Do know you Do you kno\\

64 8. ... wither whither

67 5. ... thuunder thunder

8. ... set ( omit )

16. ... censequence consequence
68 13. ... workes working face

23. ... threathen threaten

69 last line of note encountred .... encountered

71 32. ... behinwen behind, when

75 The note at bottom of page to page 74

74 33. ... Else, where e'sewhere

78 38. ... Authorites authorities

80 18. . . . precipe precipice

82 ' 2. ... inaccessibile inaccessible

84 19. ... time lime

85 8. ... lake of the of the lake

86 31. . . . limestones litrestones
*

91 7. ... looks brooks

13. ... Cav Comm.
21. ... endebted indebted

29. ... he be

93 i t ... an .,.,,,.,,, and













00
oo

CD
ca
^=5
CD
od
E '

CO
P^4
CD

CO

PQ
D^
E-





CO

-

P-H

^;

CO

CD

CD

CO

CD

OQ

PC;
CO

CJ5

Cxi>
CD





CD
00
oo

p-

CO

CD
CO

0_X

cb

g
cc:

co

S
CO
cc;

CO

CD
cn;
E-
CQ
P=H
CD





-<

x





C-T3

"JO
oc>





Rial.- VI

l).ines

SAME A?. LAST WITH COMMENCEMENT OF EXPLOSION.





S TO LAST A7 A MiJRii ADVANCED STAJZ





l. VIII.

'-',',< !'V IV
1 ll'MDM A i A 01!1 ABOU

i;..- rLUoiUlN Ao liAjl AnUU





Hal.- IX .

L'ION FROM VULCANOAS CKKN i- i'.OM i-iND OK THE PLATEAU

OTTO 1C! A: !! rLrjr"2h m)
iBB9.





I'Ur X

SAME EXPLOSION A3 LAST ON? MINUTE LA





IMalr XI .

_
- -

.

CONK UFVUfiCANE^Q WITH Cr," VILLA SANGIOVANNl'SEPT

-

lr. i" Eunson Phoi

BREAD-CRUST BCMB EJECTED FROM CRATER OF VOLCANO AND STILL

HOT C.V 3EP
m

. Si
ST

1889.0NPLA1N N.OF COKF'





Plalo XH

Piai. Hanesi
Reprod.

GrLOBULAR BASALT UNDER CASTLE OFACI-CASTELLO









t <

oo

C 3

s
CC CQ

C_3 >

Pr-H

C 3

CD
Pd
Pc-<

r^q
Prq
CO

^H
<C

^-^

P=q

ĈD
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